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PROCEEDINGS  *••••* 


OP  THE 

•      •-  • 

_        • 


AMERICAN   PHILOSOPHICAL    SOCIETY, 


HELD    AT   PHILADELPHIA. 


Vol.  XVIII.  JULY  to  DECEMBER,  1878.  No.  102. 


Stated  Meeting^  July  19,  1878. 
Three  members  present. 


Stated  Meeting^  August  16,  1878. 

Present,  4  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

A  letter  accepting  the  appointment  to  prepare  an  obituary 
notice  of  Prof.  Joseph  Henry  was  received  from  Prof.  Fair- 
man  Rogers. 

A  communication  entitled  "  Saponin  in  its  relations  to 
Physiology,  by  B.  F.  L^utenbach,  M.D.,  Ph.D.,  Prosector  of 
Physiology  in  the  University  of  Geneva,"  was  presented  by 
Mr.  Piatt,  with  a  letter  from  the  author. 

A  communication  was  received  entitled,  "  Oil  Well  records 
in  McKean  and  Elk  Counties,  Pa.,  by  C.  A.  Ashburner." 

Dr.  Sadtler  made  a  verbal  explanation  in  reference  to  his 
comments  on  his  correspondence  with  Prof.  Morton  (see 

PROC.  AMER.  PHILOS.  80C.  XVIII.  102.  A.      PRINTED  NOV.  21,  1878. 


ft.   • 


•    •    • 
•   •    • 

.•.*'•  ^  (.Sept.  20, 

minutes/itt-May  17)  in  which  he  gave  Prof.  Morton  credit 
for  corbeiclly  quoting  Dr.  Sadtler's  letter. 
And  the  meeting  was  adjourned. 


•   •    • 
•  •  •- 


•••  • 


Stated  Meeting^  September  20,  1878. 

Present,  5  members. 

Vice-President,  Mr.  Eli  K.  Price,  in  the  Chair. 

Prof.  Houston  communicated  the  followino*  notes: 

1.  On  a  new  system  of  Electric  Lighting,  in  which  the 
sparks  ("extra  sparks")  produced  by  interrupting  feeble 
currents  are  utilized  for  the  purpose  of  dividing  the  light. 

2.  On  a  new  form  of  Electric  Lamp,  depending  also  on 
the  development  of  the  extra-spark,  instead  of  the  continu- 
ous arc. 

These  notes  embodied  the  results  of  the  joint  investiga- 
tions of  Prof.  Thompson  and  himself. 

Mr.  Eli  K.  Price  read  a  communication  entitled  "  Nature's 
Reforesting,"  and  offered  the  following  resolution,  which 
was  adopted : 

Resolved,  That  of  the  paper  on  ''Nature's  Reforesting"  300  extra  cop- 
ies, without  cover,  be  printed  at  the  expense  of  the  Michaux  Legacy. 

The  death  of  Mr.  Henry  Ar^itt  Brown,  at  Philadelphia, 
Aug.  24th,  aged  33  years,  was  announced  by  Mr.  Price. 

Pending  nominations  857  to  870  were  read. 

The  following  persons,  on  scrutiny  of  the  ballot  boxes  by 
the  presiding  officer,  were  declared  duly  elected  members  of 
the  Society. 

Hon.  Carl  Schurz,  of  Washington,  D.  C. 

Mr.  J.  B.  Knight,  of  Philadelphia. 

Rev.  Fredk.  Augustus  Muhlenberg,  D.D.  of  Philadelphia. 

Dr.  Elliott  Cones,  U.S.A. 

Dr.  A.  S.  l^ickard,  Jr.,  of  Salem,  Mass. 

Mr.  Joel  Asaph  Allen,  of  Cambridge,  Mass. 
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Mr.  Samuel  H.  Scudder,  of  Cambridge,  MavSs. 

Rev.  William  Rudder,  D.D.,  of  Philadelphia. 

Dr.  Morris  Longstreth,  of  l^hiladelphia. 

Prof.  Houston  gave  notice  of  his  intention  to  move  at  the 
next  meeting  of  the  Society,  certain  corrections  in  the  last 
page  of  the  printed  proceedings  (p.  728),  being  the  records 
of  the  meeting  held  June  21,  1876. 

And  the  meeting  was  adjourned. 


Stated  Meeting,  October  4, 1878. 

Present,  13  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Letter's  accepting  membership  were  received  from  the 
Rev.  W.  Rudder,  D.D.,  dated  Media,  October  1 ;  the  Hon. 
Secretary  of  the  Interior,  Carl  Schurz,  dated  Department 
of  the  Interior,  Washington,  October  2 ;  the  Rev.  F.  A. 
Muhlenberg,  D.D.,  dated  4307  Walnut  street,  Philadelphia, 
October  2 ;  Mr.  J.  A.  Allen,  dated  Museum  of  Comparative 
Zoology,  Cambridge,  Mass.  October  2;  Dr.  Elliott  Coues,  of 
the  U.  S.  Geological  and  Geographical  Surveys  of  the  Ter- 
ritories, dated  Washington,  October  2 ;  and  Prof.  James  C. 
Watson,  of  the  Observatory  of  the  University  of  Michigan, 
dated  Ann  Arbor,  September  18,  1878. 

Photographs  for  the  album  were  received  from  Mr.  A.  R. 
Wallace,  dated  Waldron  Edge,  Duppas  Hill,  Croydon,  Eng- 
land, and  from  William  H.  Flower,  F.R.S.,  of  the  College 
of  Surgeons,  London. 

A  letter  was  received  from  Mr.  A.  M.  Fox,  dated  Penjer- 
rich,  Falmouth,  September  4,  1878,  respecting  the  decease  of 
his  father,  Mr.  R.  W.  Fox  (July  25,  1877,  aged  88),  and  the 
disposition  of  publications  forwarded  to  him. 

Letters  of  acknowledgment  for  publications  of  the  Society 


^  [Oct,  4, 

received,  were  read,  as  follows:  Royal  Society  of  Tasmania, 
February  17  (95,  96);  Physical  Society  of  Berlin,  June  16 
(96,  98,  99) ;  Natural  History  Society  of  Gottingen,  June  15 
(99,  XV  i,  ii);  Holland  Society  of  llarleni,  June  25  (100; 
List) ;  Teyler  Foundation  of  Harlem,  July  6  (100 ;  List) ; 
Royal  Society  of  Luxembourg  (100;  List):  Royal  Institu- 
tion, London,  June  1  (III  to  XI;  XVI,  ii;  100);  Society  of 
Antiquaries,  London,  June  18  (100;  List);  St^itistical  So- 
ciety, London,  July  15  (100;  List);  Royal  Observatory, 
Greenwich,  July  19  (99,  100);  Royal  Society  of  Edinburgh, 

July  5  (100);  Maine  Historical  Society, (^01);  New 

Hampshire  Historical  Society,  July  8  (101);  Massachusetts 
Historical  Society,  July  9  (101;  Cat.  iii);  Boston  Public 
Library  (101);  Harvard  College,  July  9  (Cat.  part  iii);  New 
York  Hospital,  July  8  (101) ;  New  York  Historical  Society, 
June  10  (101);  Albany  State  Library,  July  12  (Cat.  part  iii); 
U.  S.  Military  Academy  Library,  July  16  (101) ;  New  Jersey 
Historical  Society,  July  8  (101 ;  Cat.  iii);  Pennsylvania  His- 
torical  Society,  July  8  (101;  Cat.  iii);  Franklin  Institute, 
July  26  (Cat.  iii);  Mr.  John  Fulton,  Johnstown,  July  8 
(101);  Peabody  Institute  of  Baltimore,  July  31  (Cat.  iii) ; 
Naval  Observatory,  Washington,  July  8  (101) ;  Dr.  William 
Elder,  Washington,  July  22  (101);  Georgia  Historical  So- 
ciety, July  9  (101);  Rantoul  Literary  Society,  July  8  (101); 
Chicago  Academy  of  Sciences,  July  8  (101);  Sig.  Mariano 
Barcena,  Mexico,  July  8  (100). 

Letters  acknowledging  the  receipt  of  diplomas  were  re- 
ceived from  the  following  members :  Dr.  D.  G.  Gilman,  dated 
Andierst,  July  10,  1878;  Mr.  Lorin  Blodget,  Philadelphia, 
July  8,  1878;  Mr.  Coleman  Sellers,  Philadelphia,  July  8, 
1878  ;  Mr.  George  Stuart,  Philadelphia,  1528  N.  18th  street, 
July  29;  Mr.  John  Fulton,  Johnstown,  Pa.,  July  8;  and 
Dr.  William  Elder,  Washington,  D.C.,  July  22. 

Letters  announcing  the  transmission  of  publications  to 
this  Society  were  received  from  the  Hungarian  Academy  of 
Sciences,  Pest,  July  16 ;  the  Natunil  History  Society  at 
Riga,  January,  1878 ;  Zoologico-Botanical  Society  at  V^ienna, 


1878.]  *^ 

April  29,  1878 ;  Thysical  Society  at  Berlin,  June  15,  1878  ; 
Holland  Society  of  Sciences  at  Ilarlein,  July,  1878;  Royal 
Academy  of  Lisbon,  February  7, 1878  ;  Meteorological  Office 
at  London,  July,  1878 ;  Secretary  of  State  of  New  Hamp- 
shire, August  10,  1878  ;  Harvard  College  Observatory,  Cam- 
bridge, August  17, 1878  ;  Second  Geological  Survey  of  Penn- 
sylvania, September  5,  1878 ;  Coast  Survey  Office  at  Wash- 
ington, August  17,  1878 ;  Office  of  the  Chief  of  Engineers, 
Washington,  September  3,1878;  Department  of  the  Inte- 
rior, Washington,  July  24,1878;  *  Department  of  State  at 
Wa^shington,  August  31,  1878  ;  the  Argentine  National  Ob- 
servatory, April,  1878  ;  and  from  the  Argentine  Scientific 
Society,  Buenos  Ayres. 

Donations  for  the  Library  were  received  from  the  Mining 
Surveyors  and  Registrars  of  Victoria;  Royal  Academies  at 
Berlin  and  at  Brussels;  Natural  History  Societies  at  Riga, 
Offenbach  am  M.,  Bremen  and  Boston ;  Anthropological  So- 
ciety, and  Geologicallnstitute  at  Vienna;  Physical  Society 
at  Berlin ;  Holland  Society  at  Harlem  ;  Geographical  Society 
and  Revue  Politique  at  Paris ;  Geographical  Commercial 
Society  at  Bordeaux;  Royal  Geographical,  Geological,  An- 
tiquarian, Zoological  and  Metereological  Societies  of  London  ; 
Meteorological  Office  of  the  Royal  Society ;  Prof.  Richard 
Owen,  and  London  Nature;  Jose[)h  Gurney  Barclay,  Esq. 
Peyton,  Essex,  Eng. ;  Geological  Survey  of  New  Hampshire; 
Museum  of  Comparative  Zoology  and  Peabody  Museum  in 
Cambridge,  Mass. ;  American  Journal  of  Science  and  Art ; 
Mr.  Henry  T.  Eddy,  of  Princeton,  N.  J. ;  Princeton  College  ; 
Franklin  Institute ;  Journal  of  Pharmacy,  Medical  News, 
Penn  Monthly;  Second  Geological  Survey  of  Pennsylvania; 
American  Journal  Mathematics,  Baltimore;  Mr.  Asaph  Hall, 
of  Washington  ;  Kansas  Agricultural  Re[>ort,  Topeka ;  Geo- 
graphical and  Statistical  Society,  Mexico;  Ministerio  de 
Fomento,  Mexico ;  and  the  Argentine  Scientific  Society  in 
Buenos  Ayres. 

Also  previously,  and  not   noted,  from  the  Royal   Danish 

*  Cartas  de  Indlas  from  tnc  Government  of  Spain. 
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Society  ;  Mr.  Albert  S.  Gatschet ;  the  Editors  of  the  Xovara 
Expedition  Reports,  Vienna ;  Meteorological  Central  Insti- 
tute of  Vienna  ;  Royal  Academy  at  Munich;  Dr. Carl  Alfred 
Littel ;  Natural  History  Society  at  Stuttgard ;  Physical 
(Econ.  Society  at  Konigsberg ;  Prag  Observatory ;  Annales 
des  Mines ;  Nouvelle  Societe  Indo-Chinoise  at  Paris ;  Dr. 
Le  Grand ;  M.  Joachim  Barrande ;  M.  A.  Woeikof ;  Ac- 
cademia  dei  Lencei,  Rome;  Sig.  Allesandro  Dorno  ;  Turin 
Observatory ;  Revista  Euskara  at  Pamplona ;  R.  Academy, 
Lisbon ;  R.  Academy,  Madrid ;  Victoria  Institute,  Astro- 
nomical Society  and  Sir  Edward  Sabine,  London  ;  Natural 
History  Society  at  Newcastle-upon-Tyne;  Mauritius  Expe- 
dition; Asiatic  Society  of  Japan;  Tasmanian  Society;  New 
Zealand  Institute;  Royal  Cornwall  Polytechnic  Society; 
Geological  Survey  of  Canada;  Mr.  Samuel  H.  Scudder ; 
Connecticut  Academy  of  Arts  and  Sciences  ;  Harvard  Col- 
lege Observatory ;  Editors  of  Psyche ;  Essex  Institute ; 
American  Academy  of  Arts  and  Sciences,  Boston ;  Mr.  W. 
Ripley  Nichols  ;  American  Oriental  Society :  Superintendent 
of  Fairmount  Park  ;  Academ}^  of  Natural  Sciences,  Phila- 
delphia; American  Journal  of  the  Medical  Sciences ;  Pea- 
body  Institute,  Baltimore;  Official  Army  Register:  Mr. 
Samuel  Newcon»b;  U.  S.  Geological  and  Geographical  Sur- 
vey Bureau;  Cincinnati  Society  of  Natural  History;  and 
M.  Barcena,  of  Mexico. 

A  letter  was  received  from  the  Secretary  of  the  R.  Acade- 
mia  di  Scieiize,  Littere  ed  Arti  of  Modena,  dated  July  30, 
requesting  exchanges.  On  motion  the  name  of  this  society 
was  ordered  to  be  placed  on  the  list  of  corres[K)ndents  to  re- 
ceive the  publications."^ 

A  letter  was  received  from  Mr.  C.  E.  Billiii,  Secretary  of 
the  Engineei*s'  Club  of  Philadelphia,  requesting  to  receive 
the   Society's   publications.      On    motion    the   request   w^as 

*  Note. — Jan.  5,  1877,  we  received  from  the  "Societu  Italiana  (in 
1782)  della  Scion ze  fondata  da  Anton-Mario  Lorgna."  Memoirs  (4'')  2d  Scr. 
I  (18G2),  II  (1866)— 3d  Scries  I,  i  (1867),  ii  (1868),  II  (1869-1876).  Pub- 
lished in  Florence. 
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granted  and  the  Engineers'  Club  placed  among  the  Society's 
correspondents  to  receive  the  Proceedings  from  the  begin- 
ning of  1878  onward. 

Letters  requesting  the  supply  of  deficiencies  in  the  series 
of  the  Society's  publications  were  received  from  Triibner  & 
Co.,  from  the  Boston  Public  Library,  and  the  Naval  Ob- 
servatory, and  were  referred  to  the  Librarian  for  action. 

A  request  for  subscription  to  the  "  American  Catalogue," 
dated  September  17,  New  York,  37  Park  Row,  was  referred 
to  the  Librarian  to  consider  and  report.* 

A  letter  was  received  from  S.  Guerrier,  Emporia,  Kansas, 
September  9,  asking  the  worth  of  an  old  Bible  (1602)  de- 
scribed by  its  owner. 

The  committee  to  which  was  referred  Prof.  ITaldeman's 
plates  and  descriptions  of  prehistoric  remains  in  the  cave 
near  Chicques  rock  in  Lanca^^ter  Co.,  Pennsylvania,  reported 
in  favor  of  their  publication  in  the  Tran^iactions  of  the 
Society.  On  motion  the  report  was  accepted  and  the  com- 
mittee discharged.  On  motion  the  publication  was  or- 
dered. 

The  Committee  on  Finance  was  requested  to  inquire  into 
andreport  upon  the  expediency  of  publishing  the  two  memoirs 
presented  at  recent  meetings  by  Dr.  Lautenbach,  of  Geneva, 
Switzerland.* 

Dr.  Konig  exhibited  and  described  a  i)iece  of  chemical 
apparatus  which  he  invetited  for  the  purpose  of  ai)plying  the 
use  of  sliding  glass  wedges,  colored  and  transparent,  and 
empirically  graduated,  to  the  optical  extinction  of  the  colors, 
simple  or  compound,  of  the  blowjMpe  beads  of  the  chromatic 
metals,  ground  to  a  g-iven  thickness  and  rendered  trans- 
parent  bv  a  coatin<j:  of  balsam.  The  use  of  the  i^-lass  wedi>:e 
has  been  known;  but  this  use  of  coni[>rnnentary  colors  for 
producing  the  extinction  of  a  given  color,  and  for  thus  ob- 
taininsc  the  exact  deijrec  on  a  scale  niarkinir  the  perccntaii:e 
of  metallic  elements  containeul  in  the  bead,  is  new,  and,  as 

•  See  Minute  Book,  Oct.  18, 1878. 
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Dr.  Konig  promised  to  show  in  a  coming  memoir,  efficient 
tor  very  precise  determinations. 

Pn^f.  Houston  desired  to  place  on  record  an  extension  of 
the  researches  of  Prof.  Thompson  and  himself,  on  Electric 
Lighting,  ohtained  by  passing  the  Ruhmkorft'  discharge 
thivugh  glass  tubes  containing  silica,  carbonate  of  ammonia 
and  similar  substances. 

l^i\)f.  P.  E.  Chase  (detained  from  the  meeting  by  illness) 
presented,  through  the  Secretary,  a  communication  entitled 
**  Crucial  Harmonies." 

Mr.  Lesley  exhibited  several  plates  of  the  Permean  fossil 
plants  discovered  and  described  by  Profs.  Fontaine  and 
White  of  the  West  Virginia  University,  at  Morgantown,  in 
the  country  west  of  the  Monongahela  River,  and  took  occa- 
sion to  speak  of  the  progress  made  by  Prof.  James  Hall,  Dr. 
T.  Sterry  Hunt  and  others  at  the  late  Congress  of  Geologists 
ojKMied  on  the  29th  of  August  last  at  Paris,  in  harmonizing 
the  geologies  of  Europe  and  America.  He  described  the 
meetings  of  the  Congress,  and  the  appointment  of  national 
committees  on  classification  and  coloration,  to  report  to  Prof. 
Ca{>ellini  six  months  previous  to  the  next  assembling  of  the 
International  Congress  of  Geologists  at  Bologna  in  1881. 

Mr.  Lesley  laid  on  the  table  for  examination  some  quasi 
coprolites,  found  by  Mr.  W.  D.  H.  Mason  in  the  roof  slates 
of  the  Mammoth  bed,  as  described  in  a  letter  dated  Williams- 
town,  July  29, 1878. 

Pending  nominations  864  to  870  were  read. 

Prof.  Houston  moved  that  the  minutes  on  printed  page 
728  of  No.  101  of  the  Proceedings  be  corrected.  Owino:  to 
the  lateness  of  the  hour,  and  at  the  request  of  the  Secretary, 
who  re[)orted  the  minutes,  the  subject  was  postponed  for 
consideration  at  the  next  meetin«:. 

And  the  meeting  was  adjourned. 
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Oil  Well  Records  in  McKean  and  Elk  Counties^,  Pennsylvania. 
By  Chas.  a.  Ashburneh,  M.S.  Assistant  Geological  Survey. 

{Read  before  the  American  Philosophical  Sociity,  August  IG,  1878). 

The  demand  for  accurate  well  records  in  the  northern  oil  field  has  be- 
come very  great,  from  the  eagerness  with  which  the  producers  have  sought 
to  find  petroleum,  outside  of  the  limits  of  the  Bradford  development. 
Most  of  the  explorers,  from  the  way  in  which  their  wells  are  drilled 
by  contractors,  are  unable  to  keep  a  complete  and  correct  record  of  the 
rocks  through  which  the  drill  passes,  yet  they  are  ever  anxious  to  procure 
reliable  records  from  other  sources  to  aid  them  in  their  "wild  cat'* 
operations. 

During  the  i>ast  two  years  I  have  been  able  to  obtain  through  the  assist- 
ance of  Mr.  M.  M.  Schultz  of  Wilcox,  a  number  of  extremely  valuable 
and  interesting  records  of  wells  drilled  in  the  vicinity  of  that  village.  Mr. 
Schultz  by  his  untiring  perseverance  has  succeeded  in  getting  records  of 
no  less  than  six  wells  drilled  to  an  average  depth  of  over  eighteen  hundred 
feet.  All  have  been  kept  with  the  greatest  care  and  most  of  them  under 
his  iKTSonal  supervision. 

No  complete  register  of  all  the  rocks  passed  through  by  the  drill  has 
ever  been  kept  by  any  of  the  ])roducors  in  the  Bradford  oil  field.  In  De- 
cember, 1877,  Prof.  Lesley  ai>pointed  Mr.  Arthur  Hale,  of  the  Survey,  to 
the  special  work  of  obtaining  a  correct  record  of  the  Dennis  &  Co.'s  Well, 
No.  1.  which  was  about  to  be  drilled  on  the  high  summit  to  tin?  south-west 
of  Bradford. 

All  of  these  records  together  with  i^  more  minute  description  and  fuller 
discussion  of  the  rocks  drilled  llirough,  will  hv.  found  in  my  forthcoming 
report  of  progress  in  McKeau  and  Elk  Counties.  I  have;  lieen  induced  to 
communicate  to  the  Society  a  few  of  the  more  valuable  well  records  for 
immediate  reference  prior  to  the  publication  of  the  report. 

The  position  of  the  Olean  Conglomerate  above  the  mouth  of  each  well  is 
given  in  feet  in  order  that  a  com])arison  may  be  made  between  the  several 
sections.  All  the  rocks  of  the  section  are  not  named  for  reasons  which 
can  be  better  appreciated  wIk  u  the  report  is  published. 

The  Olean  Conglomerate  is  the  bottom  of  the  Coal  Conglomerate  No. 
XII.  or  Millstone  grit.  The  Bradford  oil  producing  sand  belongs  without 
question  to  the  Chemung  Period,  or  the  ujiper  part  of  No.  VIII. 

C.   W.  DeaniH  <S*  Co.'s  WAl,   No.  1. 

Owned  by  C.  W.  Dennis  Sc  Co.,  situated  on  the  Roger's  farm,  lliree- 
fourths  of  a  mile  south  35"^  W(  st  of  Bradford,  Bradford  Township,  McKean 
County. 

The  record  of  this  well  wis  kept  by  Mr.  Arthur  Hale,  aid  to  Mr.  John 
F.  Carll,  Assistant  Second  Geologif;:il  Survey  of  Peimsylvania. 

The  well  was  drilled  in  December  1877,  an<l  .Ian uary  1878.  Mr.  Ilale 
made  the  measurements  with  great  accuracy,    the   method    pursued,   to- 
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gether  with  a  fuller  description  of  the  facts  obtained,  will  be  published  in 
the  District  report.  f 

It  is  due  Mr.  Hale  to  state  that  the  Dennis  record  is,  without  doubt,  the 
longest  detailed  and  arcuraiel//  measured  record  of  any  oil  well  in  the 
United  States.  Deeper  wells  have  been  drilled,  but  no  record  has  ever 
been  kept  so  accurate  as  this  one  to  such  a  depth.  Wherever  the  rock 
passed  through  by  the  drill  was  found  to  change  a  specimen  was  secured  ; 
in  many  cases  a  number  of  specimens  of  the  same  stratum  were  kept,  in 
order  that  after  a  more  careful  study  the  horizons  or  divisions  might  be 
shifted  the  better  to  agree  with  the  true  succession  of  the  strata. 

I  hope  to  deposit  a  duplicate  series  of  specimens  in  the  museum  of  the 
Philadelphia  Academy  of  Natural  Sciences,  and  it  is  ho])ed  that  du])licates 
may  be  deposited  in  other  museums  throughout  the  States.  In  view  of  this 
fact,  I  have  given  below  the  numbers  of  the  specimens  obtained  of  each 
stratum.  The  f-levation  of  the  top  of  the  well  above  Ocean  in  feet  is  2055. 
The  elevation  of  the  Bradford  Station  of  the  Bradford  Branch  of  the  Erie 
Railway  being  1444  feet 

Surface  clays 4'  to  4' 

Sandy  shale,  olive -gray,  micaceous,  muddy  ;  spec.  1 11"  15 

S.  S.  gray,  fine,  miciiceous,  muddy;   specs.  2,  8,  4,  5 3;j  "  48 

Shale  dark-gray,    with   thin   micaceous  sand    shells,    muddy  ; 

specs.  6,  7 19  •*  G7 

8.  S.  gray,  fine,  soft,  muddy  ;  spec.  8 8  "  75 

Slaty  sandstone,  bluish,  fine,  muddy  ;  specs.  0,  10 23  "  98 

Fine   gray   sand-shells    and   dark  slates  alternating,    muddy  ; 

specs.  11,12,   13 18"  116 

S.  S.  ashy  gray,  very  fine  micaceous,  muddy  ;  specs.  14,  15 16  "  132 

Red  shale,  soft  ;   spec.  16 6  "  138 

S.  S.  olive  gray  fine  micaceous ;  spec.  17 12  "  150 

S.  S.  dark  olive  gray,  fine  miwiceous  ;  specs.  18,  19,  20 30  "  180 

S.  S.  white,  mixed  with  green  and  brown,  fine  ;  spec.  21 8  "  188 

S.  S.  bluish  gray,  fine,  micaceous,  muddy  ;  spec.  22 9  "  197 

Red  shale,   "  paint  rock  "  top  soft,  l>oltom  sandy  and  micaceous  , 

specs.  23.  24,  25 18  "  215 

S.  S.  gray,  fine,  mixed  with  slate,  a  few  pebbles:  specs.  20,  27..  23  "  238 

Slate,  bluish  ;  specs.  28,  29,  30,  31 .* 22  "  200 

Slate,  bluish,  with  thin  plates  of  fine  sandstone  ;  specs.  32,  3:5. .  15  "  275 

Sandy  slate,  dark  gray,  fine,  micaceous  ;  specs.  34,  35.  36 10  "  291 

Slate,  bluish  ;    specs.  37,  38,  39 24  "  315 

S.  S.  gray,  fine,  micaceous ;  spec.  40 5  "  320 

Red  slate,  micaceous,  muddy  ;  spec.  41,  42 8  "  328 

8.  S.  olive  gray,  soft,  micaceous,  some  slate;  specs.  43,  44,  45.  39  "  367 
Red  rock,  mottled  sandy  shale,  brown,  green  and  gray  ;  specs. 

46,47 15"  382 

Slate  sandy,  gray  ;  spec.  48 8  ••  390 

S.  S.  dark,  very  fine  ;  specs.  49,  50 10  "  400 
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5.  S.  gray,   very  fine,  hard,  drillings  like  flour ;  specs.  51-56 

inclusive ' 35  to  435 

Slate,  sandy  micaceous  ;  specs.  57  to  63  inclusive 38  "  473 

6.  S.  dark-gray,  very  fine,  micaceous,  flaky  ;  spec.  64 6  *'  479 

S.  8.  bluish-gray,  fine,  hard,  remnants  of  fossils;  spec.  65 6  "  485 

Slate,  sandy  in  streaks,  micaceous,  fossil  bands  ;  specs.  66-76  in- 
clusive   95  ••  580 

Dark-gray,  thin-bedded  S.S.,  fine,  micaceous,  slat«  partings,  fos- 
sils ;  specs.  77  to  89  inclusive 71  '*    651 

S.  S.  gray,  fine,  flaky,  micaceous,  fossils ;  specs.  90,  91,  92 23  "    674 

Slate;  specs.  93,  94 12  '*    686 

S.  S.  dark-gray,  slate  panings,  fossils ;  specs.  95,  96,  97,  98 26  "    712 

Red  rock,  purplish,  sandy,  very  fine,  micaceous,  fossils  ;  si)ecs. 

99,   100 10"     722 

Sandy  slate,  dark,  micaceous  ;  specs.  101,  102,  103 20  "    742 

S.  S.  fine,   micaceous,  alternating  with  slate  and  *' chocolate" 

shale,  fossils  ;  specs.  104  to  113  inclusive 63  '*    805 

8.  S.  thin  bedded,  micaceous,  slate  partings,  fossils  ;  specs.  114 

115 13*'    818 

Slate,  an  occasional  sand-shell  with  fossils;  specs.  110  to  136  in- 
clusive   125  "    943 

8.  S.  brown  and  purplish,  fine,  hard,  fossils ;  spec.  137 8  *'    951 

Slate,  dark  lead  color 55  '*  1006 

"Red  Rock,"  fine,  puri)le  and  gray  sandy  slate  ;  specs.  147,  148.  14  "  1020 
Gray  sand,  shells  and  slate,  fossils  ;  specs.  149  lo  153  inclusive..  24  **  1044 

Slate  ;  specs.  154,  155 12  "  1056 

S.  S.  dark,  hard,  fine ;  spec.  15(5 3  "  1059 

S.  S.  yellow-gray,  drillings  as  fine  as  flour ;  specs.  157  to  103  in 

elusive 13  •*  1072 

Slate  ;  specs.  104.  165 5  *'  1077 

S.  S.  yellow-gray,  fine  ;  spec.  160 4  "  1081 

Slate,  sandy  ;  specs.  167,  108,  169 7  "  1088 

S.  S.  dark  gray,  fine,  fossils  ;  specs.  170,  171 0  ♦'  1094 

Slate  ;  specs.  172  to  175  inclusive 17  '*  llll 

S.  S.   brown  and  gray,  fine,   soft  with  some  slate  (oil  show)  ; 

specs.  176  to  180  inclusive 14  "  1125 

Slate  ;  sjiecs.  181  to  180  inclusive 2:J  "  1148 

Slate,  with  dark  sand  shells ;  specs.  187  to  100  inclusive 15  "  1103 

Slate;  .specs.  191,  192 13  •'  1170 

Slate,  with  gray  sand  shells  ;  specs.  193,  194 5  "  1181 

Slate;  specs.  195.  190,  197 12  "  1193 

Slate,  with  an  occasional  sand  shell  ;  specs.  198  to 200  inclusive.  44  "  1237 

Slate,  "  blue  slate  ";    8pecs.*207  to  219  inclusive 03  "  1300 

S.  S.  brown,  fine,  flaky,  slate  partings,  fossils  ;  specs.  220  to  223 

inclusive 17  •*  1317 

Slate;  specs.  224  to  229  inclusive 28  '*  1345 
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S.  S.  dark-gray,  fine,  close,  hard  ;  specs.  230,  231 6  to  1351 

8.  S.  brownish-gray,   fine,   slate   partings;  specs.  232  to  237  in- 
clusive    30 ''  1381 

Sand,  shells  and  slate  ;  specs.  238  to  242  inclusive 22  **  1403 

Slate,  sand  shell  at  1428'  ;  specs.  243  to  2o4  inclusive 59  *'  14G2 

Fine  sand  shells  and  slate  alternating ;  specs.  255  to  2G1  inclu- 
sive    25  "  1487 

Slate,  sand  shells  at  1510',  1531',  and  1573';  specs.  2G2  to  28G  in- 
clusive  118**  1005 

Slate,  with  sand  shells  ;  specs.  287  to  291  inclusive. . .  *. 27  "  1G32 

Slate  ;  specs.  292  to  295  inclusive  ...    32  "  1604 

8.  S.  brown,  fine,  flaky.    Bradford  "3d"  or  oil  producing  sand  ; 

specs.  29G  to  310  inclusive 54  '•  1718 

Slate  and  S,  S.;  spec.  311 1  •*  1719 

The  top  of  the  ridge  directly  above  the  Dennis  Well,  Xo.  1,  is  capped 
by  the  Sub-Olean  Conglomerate,  which  lies  from  50  to  70  feet  below  the 
bottom  of  the  Clean  Conglomerate  ;  the  toj)  of  the  well  is  about  115  feet 
below  this  latter  horizon. 

The  sandstone  and  conglomerate  which  caps  the  summits  surrounding 
Bradford,  and  which  is  found  broken  up  in  large  masses  <m  the  hill  slopes, 
comes  from  the  Olean  Conglomerate. 

Kinzua  Well  or  ''Dry  Hole/'  P.  C.  L.  ani  P.  Co. 

Owned  by  the  Producers  Consolidated  Land  and  Petroleum  Company  of 
Bradford,  situated  on  Kinzua  Creek,  near  the  mouth  of  Glad  run,  in  war- 
rant 3122,  Hamlin  Township,  McKean  County,  and  about  five  miles  north- 
east of  Kane.  The  land  upon  which  this  well  is  locjited  together  with  the 
adjoining  tracts  are  part  of  those  originally  belonging  to  the  "McKwm 
and  Elk  Land  and  Improvement  Co.,"  General  Thomas  L.  Kane.  Supt. 

The  well  was  drilled  in  the  Spring  of  1877,  and  the  record  was  furnished 
by  Mr.  L.  (-.  Blakeslee,  Superintendent  P.  C.  L.  and  P.  Co. 

The  elevation  of  the  top  of  the  well,  as  determined  by  Mr.  .].  W.  Mur- 
phy  of  Wilcox,  is  52  feet  higher  than  Wilcox  Well,  No.  3,  or  1718  feet 
above  Ocian. 

Surfjice  clays,  &c , 32  to      32 

Soft  slate 78  ♦•     110 

Mud  slale 95  "     205 

Red  rock 50  *•    255 

Slate  rock 38  "     293 

Red  rock 57  "     a50 

Sand  ' '  shells  *  *  and  red  rock  mixed 15  **     805 

Slate 35  "    400 

Sand  "shell" * 10"    410 

Slate 34G  "    756 

Mixed  slate  and  hard  slate  rock 361  "  1017 

Mixed  slate  and  sand  "shells." 358  "  1375 
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Hani  slate  mixed  with  sand  and  "  pebble  shell." 870  to  1745 

Slate  and  sand  alternating 40  "  1785 

Drilled  dry.     Cased  at 370' 

Heavy  sand  "  shell"  at 1017' 

Sand  at 1745' 

Slate    "  1760' 

Sand    *' 17G8' 

Slate    '*  1780' 

Salt  water  found  in  sands  at 1745'  and  1768' 

Mr.  Blakeslce  reiwrts  that  no  "good  show"  of  oil  was  found.  A  small 
gas  vein  was  struck,  position  not  stated.  Elevation  of  the  bottom  of  the 
Clean  Conglomerate  on  the  P.  &  E.  R.  li.  four  miles  due  south-west  from 
the  Kinzua  Well  is  1868  feet.  The  calculated  elevation  of  the  same  hori- 
zon at  the  well  is  1900  feet. 

Wilcox  Well,  No.  2,  or  Schultz  Oas  Well. 

Owned  by  M.  M.  Schultz  &  Co.,  situated  on  the  west  branch  Clarion 
River,  in  warrant  2676,  Sergeant  Township,  McKean  County,  and  five 
miles  north  of  Wilcox,  a  station  on  the  Philadelphia  and  Erie  Railroad, 
104  miles  ea.st  of  the  City  of  Erie.  This  well  is  855  feet  south.  17  degrees 
30  minutes  west,  of  Wilcox  Well,  No.  1,  or  the  old  Adams  Well,*  which 
was  drilled  in  1864.  (?) 

Drilling  on  this  well  was  commenced  about  the  first  of  the  year  (1876) 
and  completed  in  the  latter  jmrt  of  August  of  the  same  year.  After  the 
drilling  was  completed  to  a  depth  of  2004  feet,  an  "oil  saver"  was  attached 
to  the  iron  casing  (5f  inch),  and  the  gas  issuing  from  the  well  was  conveyed 
through  a  two  inch  pipe  and  discharged  about  two  feet  above  the  surface  of 
tlie  water,  which  partially  filled  the  250  barrel  tank  which  had  been  erected. 
Sulficient  oil  was  passed  to  show  itself  as  a  scum  on  the  surface  of  the 
water. 

Mr.  Schultz  c(mceived  the  idea  of  inserting  into  the  well  to  a  de;Uh  of 
2000  feet,  an  inch  pipe,  and  by  closing  the  mouth  of  the  C4islng  to  utilize 
the  pressure  of  the  gas  to  force  the  oil  (mt  through  the  inch  tubing. 

Mr.  Schultz  believed  that  the  bulk  of  the  oil  which  was  found  in  the 
well  was  coming  from  the  sand  extending  from  1795  to  1815  feet,  in  which 
the  drillers  reported  tbat  they  had  "struck"  a  small  quantity  of  heavy 
green  oil.  In  this  event  the  immense  volume  of  gas  which  was  i.ssuing 
from  a  depth  of  1776  feet  might  more  than  counterbalance  in  its  pressure 
the  pnssure  of  the  oil  from  a  lower  horizcm,  and  thus  i)revent  it  from  fill- 
ing the  hole. 

After  the  tubing  was  adjusted  and  the  gas  confined  in  the  well  as  much 

•  For  a  complete  record  of  this  well,  see  a  paper  by  Prof.  licsley  in  the  Proceed- 
ings of  the  .Vnioricjin  PiilloMjphical  Society,  Vol.  X,  pij^e 'JiS;  also  one  in  tho 
Petroleum  Monthly  of  a  later  date.  A  description  of  a  very  inicrcstinji  action 
of  this  well  Is  i^lven  in  u  paper  named  *' Description  of  the  Wilco.x  Si)onting 
Water  Well,"  which  I  read  before  the  Society,  Sept.  21,  1877. 
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%x  4»vs  to  ihiwl^nvls  were  forced  out.    Mr.  Schultz  thinks  that  the  tubing 
.^»  r?^c  J^i*  i»wo  must  have  been  entirely  filled  with  oil  to  the  e.xclusion  of 
vv^»     *tt  ihis  t'^iso  the  pre.ssure  of  the  gas  must  have  been  sufficient  to  raise 
%  x\v,-.M.>  of  oil  one  square  inch  in  section  and  2000  feet  high.     Of  course, 
M>v^  A«  ononuous  pressure  c;>uld  only  be  temporary.     The  oil  flowed  from 
^V.  ;;;N4njt  but  for  a  few  moments,  the  gas  then  probably  became  thoroughly 
:*  \aI  x»p  wilh  iho  oil  which  from  its  low  temperature  (luickly  congealed 
*V,  o^ivuwlly  choked  the  pipe.     After  a  few  hours  the  gas  ceased  to  flow 
*.'.;:v*x  iViMU  the  well  and  also  from  the  adjoining  well,  No.  1.     The  gas 
vwumomxM  l»>  flow  again  with  greater  energy  after  36  hours  of  inactivity, 
>\KW  N^h  wells.  Xos.  1  and  2. 

tn  the  early  lurt  of  1877,  the  pressure  of  the  gas  seemed  to  increase  sud- 
sW«\^v,  .Vlxmt  the  middle  of  May,  four  months  after,  the  gas  from  both 
\^\vK  N«vs.  1  and  2.  ceased  to  flow  for  the  second  time  without  any  obstruc- 
^.^M^  h:*\  ing  bei'u  knowingly  placed  in  its  way.  No  gas  was  found  to  come 
iVvMu  either  well  till  July  14th,  when  it  commenc/d  to  flow  again.  Up  to 
lUo  prt^senl  time  the  amount  of  gas  incrciises  and  diminishes  at  irregular 
mtervals.  The  gas  from  ihis  well  was  used  as  fuel  in  drilling  well,  No.  3. 
The  elevation  of  Wilcox  AVell,  No.  2,  is  1(542  feet  above  Ocean  (m  the 
wmvttHl  datum  of  the  P.  &  E.  R.  R.  which  makes  Wilco.x  S.ation  1527.* 

I.^vuu  and  gnivel 30  to  30 

iJrwy  slate 50  "  80 

tJi^n-  slate 2J  "  82J 

t5 my  sand 42J  "  125 

KiM  shale 20  "  145 

t Jmy  wind 5  "  150 

KihI  shale 25  "  175 

li ray  soapstone  < shale  and  clay ) 10  "  185 

\\vi\  shale  mixed  with  gray  slate 155  '*  340 

StriMvk  of  soft  red  shale 15  '*  355 

iJniy  slate 02  *'  417 

White  sand  pebble  rock  ccmUiining  gjis  and  salt  water 5  "  422 

(3ray  slate 228  '*  650 

I>ark  gray  slate 30  "  680 

<^niy  slate  and  sand 75  '•  755 

(Jray  and  red  slate  mixed 40  "  795 

<»ray  slate 00  "  855 

(»niv  slate  and  hard  shell 5"  860 

<iray  slate 5  "  865 

Gray  and  red  slate 20  "  885 

Oniy  shite 25  '•  910 

Red  and  gniy  slate 5  "  915 

Gray  slate 30  **  945 

Gray  sand 5  "  950 

Grav  and  red  sand 5  "  955 

•  Ueport  N.Secoiiil  (ioalojjlcal  Survey  <>f  Pennsylvania,  p.  112. 
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Gray  and  red  slate 15  to 

Gray  slate 15 

Gray  slate  and  sand 5 

Gray  slate 60 

Gray  slate  and  sand 5 

Gray  slate  and  sand 25 

Dark  gray  sand 15 

Very  hard  light  gray  sand 5 

Gray  slate  and  sand  containing  small  bivalve  shells 20 

Gray  slate  and  hard  gray  sand 5 

Gray  slate  and  soft  sand 10 

Hard  gray  sand 10 

Soft  gray  slate 27 

Gniy  sand 8 

Gray  sand  and  slate 5 

Gray  slate  contiiining  shells 15 

Gniy  sand  containing  first  strong  smell  of  oil  1205  to  1210 20 

Gray  slate  and  hard  shell 15 

Gray  slate 15 

Gray  slate  containing  shells 15 

Gra3'  slate  and  clover  seed  sand 5 

Gray  slate  with  hard  shell 10 

Gray  slate ' 10 

Gniy  slate  and  hard  shell 25 

Light  gray  sand 10 

Coarse  gray  sand 5 

Slate 5 

Hard  gray  sand 5 

White  sand 10 

Coaree  gniy  sand 5 

Gray  slate  and  shell 5 

Gniy  slate ao 

(J ra V  sand 10 

Gniv  slate 20 

Gray  slate  containing  shell 25 

Gniy  slate 15 

Gray  slate  containing  shell 105 

Hard  gray  sand 15 

Slate  and  shell 55 

Gray  sand ? 35 

Coarse  gray  slate 9 

Dark  brown  sand  containing  amber  oil,  greatest  amount  near  top 

of  sand.* IC 

Gray  slate 40 

Gniy  slate  and  sand 10 


970 
985 
990 
1050 
1055 
1080 
1095 
1100 
1120 
1125 

iia5 

1145 
1172 
1180 
1185 
1200 
1220 
1235 
1250 
1265 
1270 
1280 
1290 
1315 
1325 
1330 
1335 
1340 
1350 
1355 
1360 
1390 
1400 
1420 
1445 
1460 
1565 
1580 
1 635 
1670 
1679 

1695 
1735 
1745 


*  Probable  represent  itive  of  Bradford  ".kl  "  or  oil  producing  sand. 
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Gray  slate  and  shell 25  to  1770 

Gray  slate  and  sand 6  "  1776 

Hard  gray  sand  rock  containing  a  great  quantity  of  gas 4  "  1780 

Gray  slate 10  "  1790 

Fine  sand  and  slate 5  "  1795 

Gray  sand,  upper  part  containing  heavy  gree;i  oil 20  **  1815 

Gray  and  red  micaceous  sand  and  pebbles 20  '*  1835 

Gray  slate 55  "  1890 

Gray  slate  and  red  sand 5  "  1895 

Red  sand  and  pebbles 5  **  1900 

White  sand  containing  oil 10  "  1910 

White  and  gray  sand  containing  oil 20  '*  1930 

Gray  slate 74  "  2004 

Drilled  Dry.     Cased 541' 

Fresh  water  course 42^' 

Gas  and  Siilt  water 422' 

Gas  increases,  salt  water 5J58' 

Gas  vein 1 172' 

First  show  of  oil 1205'  to  1210' 

Sand  containing  greatest  amount  of  oil,  particularly  at 

top  of  sand.     Oil,  amber  color 1679'  to  1695' 

Great  gas  vein 1 776' 

Heavy  green  oil 1800' 

White  and  gray  sand  containing  oil 1000'  to  1930' 


Wilcox  Well,  No.  3,  or  '' John's  WelV 

Owned  by  M.  M.  Schultz  ifc  Co.,  and  situated  1782  feet  north  73  degrees 
30  minutes  west  of  well  Xo.  2. 

The  well  was  commenced  in  the  early  part  of  October,  1876,  and  com- 
pleted to  a  depth  of  1850  feet  about  the  middle  of  June,  1877. 

After  the  well  had  been  drilled  to  a  depth  of  1720  feet,  tubing  was  in- 
serted to  a  depth  of  1684  feet,  and  it  was  reported  that  the  well  produced, 
by  pumping,  a  barrel  a  day  for  about  six  months,  when  it  was  decided 
to  drill  deeper.  The  tubing  was  drawn,  and  after  losing  the  tools  several 
times,  drilling  was  finally  abandoned  at  a  depth  of  1850  feet. 

The  elevation  of  the  top  of  the  well  is  1660  feet  above  Ocean  ;  Wilcox 
Station  being  1527  feet  al>ove  the  same  datum. 

This  well  was  tubed  about  the  first  of  the  year,  and  has  since  been 
pumped  continuously  every  other  day.  Its  average  daily  production  is 
reported  to  be  a  barrel  and  a-half 

The  Glean  Conglomerate  is  not  exposed  in  the  vicinity  of  the  Wilcox 
Wells,  the  lower  horizon  is  probably  125  feet  above  the  mouth  of  Wilcox 
Well,  No.  2. 
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48'  to      48' 


Drift,  as  follows  : 

Loam  and  sand 5' 

Loam  and  gravel 6' 

Gravel  and  pebble 10' 

Gravel  and  sand 5' 

Gravel  and  pebble 5' 

Gravel  and  sand  rock 5' 

Quicksand  and  coarse  pebble 5' 

Fine  sand 3' 

Gray  slate 

Gray  slate 

Gray  sand 

Red  slate  or  shale 

Red  shale  (rock  hard) 

Gray  sand  rock 

Red  shale 

Red  slate 

Gray  slate , 

Red  slate .• 

lied  shale , 

Gray  slate  and  sand 

Gray  slate  and  shell 

Red  slate 

Gray  slate 

Gray  slate  and  shell 

Gray  sand 

Gray  slate 

Gray  sand  rock 

Clover  seed  rock 

Gray  shale 

Dark  gray  slate  and  shell 

Gray  shite  and  shell 

Gray  slate 

Hard  gray  slate 

Hard  dark  gray  shale 

Grav  slate  and  sand 

Hard  gray  sand 

Light  sand  with  shale 

White  and  gray  sand 

Hard  and  fine  gray  sand 

Fine  dark  gray  sand 

Gray  slate 

Gray  slate  and  shale 

Fine  gray  sand 

Red  slate 

Gray  sand 

PROC.  AMER.  FHTL08.  80C.  XVIU.  102.  C.      PRIKTED  NOV.  22,  1878. 


2  to   45 

35  • 

•   80 

37  ' 

•  117 

18  ' 

'  135 

10  ' 

•  145 

10  ' 

*  155 

5  ' 

'  160 

20  • 

'    180 

25  ' 

'  205 

105  * 

*  810 

15  • 

*  325 

15  • 

•  340 

15  ' 

'  355 

25  ' 

'  380 

1>  • 

•  395 

20' 

'  415 

15  * 

'  430 

5  • 

•  435 

7  • 

•  442 

8  • 

♦  450 

15  * 

•  465 

75  • 

'  540 

7  • 

•  547 

43  • 

•  590 

75  ' 

'  605 

30  ' 

•  695 

5  • 

'  700 

15  * 

*  715 

5  * 

'  720 

55  * 

'  775 

25  ' 

•  800 

5  * 

'  805 

5  * 

•  810 

5  • 

'  815 

23  ' 

•  838 

7  • 

'  H45 

25  • 

'  870 
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Red  slate 10  to   880 

Gray  slate 85  "    915 

Red  slate 5  "    920 

Gray  slate 15  "    935 

Soft  gray  sand 5  "    940 

Soft  gray  and  white  sand 15  "    955 

Dark  gray  sand 5  "    960 

Hard  gray  sand. 5  "    965 

Gray  sand  and  slate 5  **    970 

Fine  hard  dark  gray  sand 5  "    975 

Red  slate. . . .  .^ : 5  "    980 

Graj  slate  . . .  .* 35  ••  1015 

Hard  gray  sand. 20  *•  1035 

Gray  slate ; . . .  35  **  1070 

Dark  gray  sand 5  "  1075 

Gray  sand 5  "  1080 

Gray  shale 15  •*  1095 

Gray  sand  and  very  hard  shells 5  **  1100 

Soft  gray  sand 15  **  1115 

Gray  and  white  shell 10  "  1125 

Close  soft  white  sand 20  •*  1145 

Hard  gray  shells. 20  "  1165 

Gray  slate 15  "  1180 

White  and  gny  sand  and  pebbles 10  "  1190 

Close  while  sand 5  **  1195 

Gray  sandstone  and  white  pebbles 20  *•  1215 

Coarse  white  sand 5  **  1220 

Silver  gray  sand 10  **  1230 

Fine  white  sand 5  •*  1235 

Gray  slate  and  shell 10  "  1245 

Gray  slate 40  **  1285 

Gray  slate  and  shell 25  **  1310 

Gray  sand 20  *'  1330 

White  sand 10  "  1340 

Slate 5  "  1345 

Coarse  gray  sand 10  "  i:)55 

Soft  white  sand 5  **  13(50 

Soft  gray  sand 5  **  13^5 

Fine  white  sand 5  "  1370 

Slate  and  hard  shell 15  "  I3a*> 

Gray  hard  shell 30  "  1415 

Gray  slate 20  **  143."> 

Slate  and  shell 5  **  1440 

Hard  gniy  sandstone 10  "  1450 

White  sand 5  **  1455 

Gray  slate 35  *'  1490 
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Hard  gray  shale 5  to  1495 

Gray  sand 5  "  1500 

Close  white  sand 5  **  1505 

Hard  white  sand 5  "  1510 

Gray  slate 20  *'  1530 

Gray  slate  and  shell 5  **  1585 

Hard  white  sand 10  "  1545 

Gray  shell 5  *'  1550 

Glay  slate t 25  '*  1575 

Gray  sand  and  shell 15  "  1590 

Gray  slate 15  •*  16a5 

Gray  sand 20  •'  1625 

Gray  slate 10  **  1685 

Gray  slate  and  shell 80  "  1665 

Gray  slate 10  "  1675 

Gray  slate  and  shell 10  '*  1685 

('revice  full  of  quicksand 2  "  1687 

Dark  sjind  containing  oil 3  *'  1690 

Crevice,  containing  loose  stones,  and  oil \ 5  "  1695 

Dark  siind  and  oil 5  *'  1700 

Coarse  sand  and  oil 5  *'  1705 

Loose  slate 10  "  1715 

Light  colored  slate 65  **  1780 

'*Gas  crevice  "  full  of  stone  and  sand 5  *•  1785 

Dark  sand * 1  "  1792 

Light  colored  slate 16  "  1808 

Hard  tine  sand 15  "  1823 

While  and  red  sand  mixed,  red  sand  like  quicksand 9    '  1832 

Fine  red  and  white  sand 11  '•  1843 

Sandy  slate  [?] 7  "  1850 

Drilled  dry.    Cased 547' 

Drive  pipe 43' 

Heavy  water  course 52J' 

Gas  vein 593' 

First  strong  smell  of  oil 1132' 

Gas  and  strong  smell  of  oil 1182' 

Oil  in  gray  shale 1685' 

Crevice  full  of  quicksand 1687' dr 

Oil 1690' 

Crevice  containing  loose  stones  and  oil 1695' 

Oil 1 700' 

Oil 1705' 

Pumped 1720'  (?) 

Oil 1780' 

Gas  crevice  full  of  stone  and  sand 1784' 

Gas  crevice 1808' 

The  bottom  of  the  Olean  Conglomerate  is  the  same  distance  above  well 
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No.  3  as  well  No.  2,  allowing  for  the  diflference  in  elevation  of  the  two 

wells. 

Ernhout  and  Taylor  Well,  No.  1. 

Owned  by  Capt.  John  Ernhout  and  Frank  Taylor,  Esq.,  on  north  side 
of  Wilson  Run,  near  southeast  corner  of  warrant  3218,  Jones  Township, 
Elk  County,  and  about  3j  miles  north-west  of  Wilcox  and  several  hundred 
feet  north  of  the  P.  &  E.  R.R.  The  tract  upon  which  this  well  is  located 
is  owned  by  D.  Scull,  Jr.,  Esq.,  of  Philadelphia.  Drilling  was  commenced 
Jan.  15,  1878,  and  abandoned  March  13,  when  the  tools  were  lost  at  a 
depth  of  1335  feet.  It  is  expected  after  the  tools  shall  have  been  recovered, 
tliat  the  well  will  be  drilled  deeper. 

Record  reported  by  Mr.  M.  M.  Schultz.  Elevation  of  well,  determined 
by  Mr.  A.  W.  Sheafer,  Aid,  McKean  District,  1645  feet  (Bar). 

Loam  and  sand 40'  to    40' 

Blue  sand  shale 160  "    200 

Blue  slate 40  "    240 

Red  rock 95  *'    335 

Red  rock,  very  hard 15  *'  350 

Red  rock,  softer 45  **  395 

Red  rock 45  **  440 

Sand  and  shells 15  *•    455 

Slate 15  "    470 

Red  rock 10'*    480 

Red  sand 15  *'    495 

Blue  sand  shells 85  *'    530 

Brown  sand  and  white  pebble 20*'    550 

Slate  and  shells 95  "    645 

Hard  blue  sand 10  "    655 

Slate  and  shells 20  "    675 

Brown  sand  and  white  shells 5'*    680 

Slate  and  shells 75  *'    755 

Blue  sand 25  "    780 

Slate  and  shells 210  *'    990 

Red  rock 20  "  1010 

Slate 50  ' '  1060 

White  sand 35  •'  1095 

Red  sand 20  '*  1115 

Slate  and  shells 135  *'  1250 

Gray  sand 25  •'  1275 

Gray  slate  and  shells 10  "  1285 

Gray  sand 20  'M3(i5 

Slate  and  shells 10  "  1315 

White  sand 5  ''  1320 

While  sand  containing  gas  and  strong  smell  of  oil 15  "  1335 

Drilled  dry.     Cased 481^' 

Gas  and  smell  of  oil 1320' 

Lost  tools 1335' 
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The  position  of  the  bottom  of  the  Olean  Conglomerate  above  the  Ern- 
hout  and  Taylor  Wells  has  not  3^et  been  detenuined. 

A  comparison  may  be  made  between  these  sections  and  the  records  of 
the  Wilcox  Wells  by  means  of  the  red  shale  bands. 

Ernhout  and  Taylor  Well,  No.  2. 

Owned  by  Ernhout  and  Taylor,  and  situated  in  the  south  eastern  corner 
of  warrant  3215,  Wetmore  Township,  McKean  County,  about  one  mile 
north  of  well  No.  1.  Tract  formerly  part  of  McKean  and  Elk  Land  and 
Improvement  Co.  's  lands. 

Drilling  commenced  March  12,  1878,  mineral  water  **  vein  "  struck  at  a 
depth  of  1990  feet  May  9.  The  Well  was  aaerwards  drilled  10  feet  deeper 
through  a  dark  fine  (coffee  grounds)  sand  strongly  impregnated  with  oil. 
Oil  not  having  been  found  in  this  well  in  paying  quantities  the  casing  was 
drawn,  and  water  from  the  freshwater  **  veins"  permitted  to  flow  into 
the  hole.  The  gas  threw  out  of  the  well  water,  at  regular  intervals,  to  a 
height  of  125  feet,  more  or  less.*  Shortly  after  the  casing  was  drawn,  a 
wooden  plug  was  inserted  into  the  upper  part  of  the  well  and  partially 
filled  the  hole.  After  this  was  done  the  well  spouted  every  eleven  minutes, 
the  eruption  lasting  for  two  minutes.  The  column  of  water  and  gas  rises 
above  the  top  of  the  derrick  (70  feet),  and  after  several  pulsations  falls  and 
almost  ceases  to  spout,  when  it  suddenly  rises  again  repeating  the  action, 
and  vanishing  entirely  at  the  end  of  two  minutes. 

Record  reported  by  Mr.  M.  M.  Schultz.  Elevation  of  well  determined 
by  Mr.  Sheafer,  1730  feet  (Bar). 

Loam  and  sand 40'  to  40' 

Gray  slate 85  '*  125 

Shells 10  "  135 

Gray  slate 65  *'  200 

Gray  slate  and  shells 105  "  305 

Red  shale 10  "  315 

Sand  and  shells 40  "  355 

Red  shale 125  "  480 

Shells 30  '*  510 

Red  rock 50  *'  500 

Gray  slate 30  "  590 

Red  shale 55  "  645 

Gray  slate 175  "  820 

Hard  sand  shells 80  *'  900 

Sjind  shell 100  "  1000 

Sand 75  "  1075 

Red  rock 5  ♦*  1080 

Red  rock,   "pale  " 5  '*  1085 

Gray  slate 85  •»  1170 

•See  paper  which  I  read  before  the  Society,  Sept.  21,  1877,  on  the  "Wilcox 
Spouting  Water  Well."    The  action  in  these  two  wells  is  similar. 
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Red  rock 5  to  1 1 75 

Soft,  muddy,  gritty,  slate 130  '*  1305 

Gray  slate 80  "  1385 

Light  gray  slate 10  "  1395 

Sand  shells 10  "  1405 

Sand,  smell  of  oil , 10  '*  1415 

Sand  containing  heavy  gas  "  vein." 2  **  1417 

Sand 5  *'  1422 

Gray  slate 48  '*  1470 

Sand  and  shells .• 85  "  1555 

Dark  and  light  gray  slate 210  "  1765 

Sandy  slate 45  "  1810 

Hard  gray  sand 5  **  1815 

Slate 65  **  1880 

Dark  brown  sand 10  •*  1890 

Soft  gray  slate 00  *'  1980 

Dark  sand  strongly  impregnated  with  oil 10  "  1990 

Dark  fine  sand  (coffee  grounds)  containing  oil 10  *'  2000 

Drilled  dry.     Cased. . .    364' 

Gas 1415' 

Oil  smell 1405' 

Strong  smell  of  oil 1890' 

Strong  smell  of  oil 1990' 

Heavy   "vein  "  of  mineral  water,  easily  corroding 

the  tools 1990' 

Bear  Creek  Wdl,  or  ''Dry  Hole,*'  P.  C.  L.  and  P.  Co. 

Owned  by  the  Producers*  Consolidated  Land  and  Petroleum  Company, 
of  Bradford.  Situated  on  Bear  Creek,  east  side  of  County  road  between 
Wilcox  and  Ridgway,  in  warrant  3257,  Jones  Township,  Elk  County. 
Land  leased  from  Wilcox  Tanning  Company'. 

Drilling  w}\a  commenced  about  April  1,  1878,  and  was  completed  in 
from  50  to  60  days. 

The  record  was  reiwrted  by  Mr.  M.  M.  Schultz.  No  show  of  oil  was 
found. 

The  elevation  of  the  top  of  the  well  is  1595  feet  (Bar.)  above  ocean. 

Drift 25'  to  25' 

Blue  slate  rock 25  "  50 

Red  rock 15  "  65 

Blue  slate 10  "  75 

Red  rock 20  "  95 

Sandy  or  "putty"  slate  rock 25  "  120 

Sand  n)ck 25  "  145 

Soft  slate 12  "  157 

Hard  shells 5  "  162 
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Very  muddy  slate 20  to    182 


Hard  slate 10 

Hard  sand 8 

Hard  slate 30 

Very  white  loose  sand 35 

Hard  shells  and  slate 5 

Very  hard  sand 20 

Tough  slate  rock 10 

Very  hard  shells 10 

Hard  fine  sand 10 

Soft  slate 30 

Hard  fine  sand ^ 69 

Soft  slate 10 

Hard  fine  sand 10 

Shells 30 

Very  red  rock 5 

Soft  slate  or  "putty  *'  rock 80 

Shells  and  slate 55 

Blue  slate 15 

Red  rock 10 

Blue  slate 22 

Hard  sand 9 

Red  rock 26 

Blue  slate 12 

Hard  shell 4 

Red  rock 86 

Blue  slate 22 

Red  rock 48 

Slate  and  shells 30 

Red  rock 26 

Hard  gray  sand 10 

Soft  slate  and  shell 167 

Gray  slate 159 

Sand 10 

Slate  and  shells 30 

Fine  red  sand 10 

Slate  and  shells 203 

Sandy  shells 25 

Slate  and  shells 34 

Close  light  sand 12 

Soft  slate 25 

Close  white  sand 10 

Slate  and  shells 52 

Pebble  sand 5 

Slate  and  shells 15 

White  sand  shells 10 


192 

200 

230 

265 

270 

290 

300 

310 

320 

850 

419 

429 

439 

469 

474 

554 

609 

624 

634 

656 

665 

691 

703 

707 

793 

815 

863 

893 

919 

929 

1096 

1255 

1265 

1295 

1305 

1508 

1533 

1567 

1579 

1604 

1614 

1666 

1671 

1686 

1696 
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Hard  slate 10  to  1706 

l-ioose  white  sand 50  **  1756 

Slate  and  shells 65  '*  182i 

Muddy  slate 15  **  1836 

Slate  and  shells 12  *'  1848 

Muddy  slate 20  "  1868 

Slate  and  sand  shells 30  •'  1808 

Sand 22  "  1920 

Slate  and  shells 8  **  1928 

Slate 60  *'  1988 

Slate  and  shells 10  "  1998 

Drilled  dry.     Cased  380' 

Drive  pipe 25' 

Crevice  drained  off  water 1 20' 

230' 

Salt  water 270' 

Drillers  reported  "  oil  smell  *'  in  sand  from  1706  to  1756' 

The  Olean  Conglomerate  in  this  locality  varies  very  much  in  its  charac- 
ter. It  is  found  changing  from  a  coai*se  pebhle  conglomerate  to  a  rather 
fine  or  even  shaly  sandstone  in  comparatively  short  distances.  The  "blue 
slate  rock"  directly  under  the  drift  in  the  Bear  Creek  well,  represents 
probably  a  portion  of  the  Olean  Conglomerate. 

Silver  Creek  Well  or  **Dry  Hole.*'     Burton  and  Wallace. 

Owned  by  Messrs.  Burton  and  Wallace,  of  Rynd  Farm,  situated  on  Silver 
Creek,  west  side  of  County  road,  between  Wilcox  and  Ridgway,  in  war- 
rant 3261,  Ridgway  Township,  Elk  County.  Land  leased  from  Wilcox 
Tanning  Company. 

Drilling  was  commenced  about  the  same  time  as  at  the  Bear  Creek  Well, 
and  was  completed  June  26,  1878. 

The  record  was  reported  by  Mr.  M.  M.  Schultz.  No  show  of  oil  was 
found. 

The  elevation  of  the  lop  of  the  well  is  1615  feet  (Bar.)  above  ocean. 

Conductor 15' to  15' 

Slate 15  "  30 

(Jray  sand 25  '*  55 

Pebble  sand 30  "  85 

Red  slate 5  "  90 

Black  sand 60  "  150 

Fine  blue  sand 70  "  220 

Red  slate 10  "  t?3() 

Fine  pebble  rock ......  30  "  260 

Dark  fine  sand 40  "  3o0 

Slate  and  hard  shells 10  "  310 

Fine  blue  sand 70  "  380 
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White  Blalc 10  to  390 

Hard  fine  snnd S6  "  445 

Wbitc  slate  and  hard  shells W  "  540 

B«d  rock B  '•  545 

&.rt  while  elate S-l  ■'  000 

Hard  shellB  and  slate 10  "  610 

Soft  while  rock 40  "  650 

Bedrock 100"  750 

White  slate 15  '■  765 

Red  rock 85  "  STiO 

While  slRle 32  "  872 

Red  rock 25  -  887 

White  shells  and  Blale 28  "  923 

Bed  rock 40"  863 

White  Blate 43  ■'  1005 

Hard  shells  and  slale SO  "  1035 

White  slate  with  shells TiO  "  1075 

Hard  black  sand 2!i  -  1100 

Hard  slate 75  "  1175 

Black  slale  and  shells 45  ■'  1220 

Hard  white  sand 15  "  12a'i 

Slate 10  -  1245 

Sand  and  shells 10  "  1355 

Hard  shelly  rock 45  "  1300 

Pidc  Ti'd  nn-k  iind  slate 10  "  1310 

Wliiie  slate  and  shells 10  '■  1320 

Red  «and 12  ■'  1332 

Soft  slale 13  "  1345 

Uardsheils 20"  i:W5 

Light  red  9«od 10"  1375 

Hard  shell}-  rock 20  '■  13i)5 

Fine  gray  sand 10  "  1405 

Hard  red  n>ck 10  "  1411 

Slate  and  Hliells 30  "  14:15 

Red  sand  and  pcblileH 25  "  14(iO 

Hard  shells \r,  -  147.-1 

Slale  and  shells. . . .  .■ n't  -  ir.lO 

White  Blato 10  '  •  ir,20 

(iray  sand M  "  1528 

Red  rock 7  '■  ^^>^■S< 

Slale  and  hard  shells 45  "  loKO 

Hard  fine  while  sand i'l  "  1IMI5 

Hard  stale  and  shells 20  '■  I«3rj 

Fine  while  sand 8  ■  ■  103:1 

Hard  shells 7  '■  1(540 

Fine  gray  sand 10  "  1650 

rnor.  amrk-  pniros.  soc.  win.  103.  i>.     riii>TF.T>  Nov.  32,  lfi78. 
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Hard  shells  and  slate  15  to  1665 

Hard  shells 5  "  1670 

Sand  and  pebbles 8  **  1678 

Slate  and  shells 83  "  1760 

Drilled  dry.     Cased 450' 

Conductor 15' 

Salt  water  in  slate 445  to  540' 

red  rock 1528  to  1535' 

Smell  of  oil  reiwrted  in  sand 1670  to  1678' 

The  Olean  Conglomerate  is  probably  represented  in  th^  record  by  the 
sand  from  30  to  85  feet  below  the  top  of  the  well. 

The  records  of  the  Bear  Creek  and  Silver  Creek  Wells  are  invaluable  as 
having  a  direct  bearing  upon  the  probable  existence  of  petroleum  to  the 
south  and  south-east  of  Wilcox. 

It  will  be  noticed  that  the  mass  of  the  red  rocks  arc  some  300  feet  lower 
in  the  the  Bear  and  Silver  Creek  Wells  than  in  the  Wilcox  Wells,  estimat- 
ing from  the  bottom  of  the  Olean  Conglomerate. 

The  question  as  to  whether  the  mass  of  red  bands  in  the  two  localities 
are  the  same  and  whother  the  strata  included  between  them  and  the  Olean 
have  thickened  to  the  south  and  south-east,  is  extremely  suggestive. 

Note. — The  records  are  published  just  as  they  have  been  reported  to 
me.  I  have  not  even  altered  the  phraseology,  which  is  quite  differenl  in  a 
number  of  places  where  the  same  idea  was  evidently  intended  to  be  con- 
veyed. 

I  will  merely  add,  for  those  who  are  unactjuainted  with  the  terms  em- 
ployed by  the  drillers,  that  ''shell"  means  any  hard  stratum  encountered 
in  the  well,  and  not,  as  might  be  supposed,  a  fossil. 


Nature  8  ReforeatiiKj.     By  Eli  K,  Price. 

(Read  before  t/te  America (71  Philosophical  Society,  ASepte tuber  20,  1878.) 

The  paper  on  Sylnicnlture  read  in  November  and  December,  1S77,  has 
])roduced  the  following  confirmatory  letters  of  views  therein  expressed. 
They  are  from  the  present  Chief  Justice  of  Pennsylvania,  who  lives  in 
Beaver,  and  the  Professor  of  Botjiny  in  the  University  of  Pennsylvania, 
formerly  a  resident  of  Miftiin  County,  Pennsylvania. 

Continental  Hotel,  Febuuauy  11,  1878. 

My  Dear  Siu : — I  have  read  the  ad'lress  you  sent  me  on  Sylviculture 

with  great  interest,  especially  as  some  of  its  facts  have  come  under  my  own 

observation.     The  western  part  of  Pennsylvania  was  once  among  the  best 

wooded  portions  of  it,  yet  the  destruction  of  timber  has  plainly  affected 
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springs  and  streams.  Many  of  the  springs  have  become  wet  weather  water 
courses,  while  the  floods  in  the  streams  rise  suddenly  and  high,  and  sub- 
side as  quickly  ;  the  rainfall  running  rapidly  over  the  denuded  surface,  and 
failing  to  penetrate  it,  as  when  shaded  by  the  forest,  and  covered  with 
leaves  and  weeds. 

Tliere  is  a  curious  fact  I  have  never  read  of,  yet  which  displays  the 
effort  of  nature  in  the  spread  of  vegetation.  In  July,  1B37,  I  returned 
home  from  the  Constitutional  Convention,  wiiich  sat  in  Harrisburg. 
When  passing  along  the  canal  in  the  valley  of  the  Juniata,  I  noticed  long 
reaches  of  stone  covered  mouniain  sides,  bare  of  all  vegetation  from  base 
to  summit,  and  of  most  curious  structure,  the  stones  being,  apparently, 
comminuted  rocks,  so  small  and  flat  as  to  have  come  to  a  regular  incli- 
nation at  angles,  varying  probably  from  twenty-five  to  forty  degrees. 
After  I  began  to  come  to  that  city  to  the  sessions  of  our  Court,  passing 
upon  the  Pennsylvania  Railroad,  I  occasionally  looked  for  some  of  these 
naked  stons  mountain  sides  without  seeing  them.  At  first  I  supposed  this 
to  be  accidental,  my  attention  happening  not  to  be  drawn  to  them  at  the 
proper  time.  In  the  course  of  time  I  began  to  think  I  was  mistaken,  and 
that  these  bald  spots  had  disappeared.  I  was  led  to  look  more  closely  and 
continuously,  and  saw  a  few  left,  but  greatly  diminished  in  extent,  and 
some  mere  dots  between  growing  trees.  At  last  I  discovered  mountain 
sides  covered  with  a  very  small  growth  of  trees,  mere  shrubs  in  size.  The 
last  time  my  attention  was  given,  I  saw  one  large  space  of  mountain  side 
covered  with  the  small  flat  stones  before  described,  and  in  it  here  and  there 
a  single  sapling  or  shrub  or  two  standing  alone,  proving  that  from  leaves 
or  other  vegetable  matter  deposited  by  the  winds,  soil  had  begun  to  be 
formed,  and  vegetation  to  grow.  From  what  I  have  noticed  of  other 
stony  mountain  sides  covered  with  large  timber,  along  the  same  valley, 
I  conclude  that  there  was  a  time  when  all  these  mountains  were  similar 
rocky,  and  stony  surfaces,  bare  of  all  vegetation,  and  left  by  the  convul- 
sions of  nature  just  as  she  cast  them  up. 

I  am  very  truly  yours, 

DxVXIEL  AGNEW. 
Hon.  Eli  K.  Price. 

Beavku,  Al'OUst  2i\  1878. 

Mv  Deau  Sir  : — On  my  return  by  the  Pennsylvania  U  lilroad  lust  week  I 
discovered  at  several  places  the  evidence  of  the  fact  I  stated  to  you  last 
winter  in  regard  to  the  growtii  of  timber  on  the  bald  stony  surface  of  the 
Allegheny  Mountains.  I  am  now  perfectly  satisfied  of  the  truth  of  my  sug- 
gestions. I  saw  distinctly  the  remaining  uncovered  surface  as  of  com- 
minuted stone  in  patches  small  and  great,  the  young  growths  of  shrul>s 
and  sapling  interspersed,  with  here  and  there  one  shrub  in  a  bare  patcrh, 
indicating  the  beginning  of  c  )vering  and  the  ditlerent  stag(!s  of  progress. 

The  first  point  I  noticed  was  about  seven  or  eight  miles  west  of  Mittiin 
— the  second  at  KUst  mile  to  PittsburL^li  —the  third  at  \')2([  mile  to  Pitts- 
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sence  of  metals  producing  green  glases  in  the  reducing  flame,  such  as 
vanadium  or  chromium,  the  green  being  complementary  with  the  red  of 
titanium  and  thus  destroying  the  latter.  That  method  is  purely  colorimet- 
ric,  as  the  determination  depends  on  a  comparison  of  color  intendty  with 
glass  beads  containing  known  quantities  of  titanium.  But  the  mutual  ex- 
tinction of  complementary  colors  led  me,  already  at  that  date,  to  seek  a 
way  for  the  utilization  of  this  principle,  as  expressed  in  the  same  paper  : 
"I  am  now  experimenting  upon  the  feasibility  of  extinguishing  the  color 
of  titanium  by  a  graduated  scale  of  green,  etc'  Finding,  however, 
some  serious  practical  obstacles,  I  allowed  the  subject  to  rest  until  the 
present  summer,  when  perfect  leisure  favored  a  more  successful  pursuit. — 
I  now  place  before  the  Society  the  result  in  a  preliminary  form,  reserving 
for  a  future  paper  the  details  and  tlie  special  determinations,  as  well  as 
tables,  for  a  number  of  tne  most  important  minerals  and  ores. — The  new 
metluxl  of  analysis  I  propose  to  name  "chromom&try. "  for  I  measure  the 
quality  as  well  as  the  quantity  of  certain  colors,  both  isolated  and  when 
combined  with  other  colors  not  their  complementaries,  these  latter  being 
the  determinants.  Thus,  iron  imparts  to  borax  in  the  oxydizing  flame  a 
dark  red-brown  color  while  the  bead  is  hot,  which  passes  into  pure  yellow 
at  the  ordinary  temperature  of  the  air.  Under  the  same  conditions  man- 
ganese produces  a  purplish-red  glass,  both  together  a  brown  glass  in  all 
shades  from  pure  3'ellow  to  pure  red,  accordint:  to  the  relative  quantities 
of  the  two  metals.  If  this  glass  be  hxxked  at  through  a  certain  thickness 
of  a  tiansparent  green  medium,  such  as  green  glass — the  red  will  have  dis- 
appeared and  a  pure  yellow  will  be  seen  ;  increasing  the  thickness  of  green 
medium  ever  so  little,  will  cause  a  greenish  yellow  color  tt)  appear,  whilst 
an  equal  reduction  in  the  medium  will  cause  a  brownish-yellow  tint.  The 
human  eye  is  much  quicker  to  appreciate-a  change  of  shade,  than  a  small 
change  of  intensity  of  color,  as  those  well  know,  who  are  accustomed  to 
the  iK)larizati(m  of  sugar. —In  this  instance  I  designate  the  pure  yelloir  as 
the  point  of  extinction,  while  colorlessness  or  any  other  simple  color  may 
represent  extinction  in  other  cjises. — Thus  it  will  be  understood  that  the 
new  method  analyncn  the  colors,  what  colorimetry  of  liquids  as  heretofore 
applied  does  not,  it  involves  another  principle  and  should  therefor  be  called 
by  another  name. — Chromometry  seems  to  express  the  essential'^  of  the 
method  very  well  "a  measuring  of  color"  besides  being  a  purely  Greek 
comi>ound  noun,  not  Latin -Greek,  as  Colorimetry.  The  new  principle 
of  analysis  by  complementary  colors  is  applicable  to  both  liquid  and  solid 
transparent  colored  bixlies,  but  I  shall  confine  myself  for  the  present  to 
the  solids  exclusivelv. 

In  regard  to  tlieir  behavior  towards  borax  and  mierocosmic  salt— the 
metals  are  chromatic  (imparling  characteristic  colors  to  these  fluxes)  or 
achromatic  (imp;ir.ing  no  color,  or  no  cliaracieristic  color). — The  chromatic 
series  comprises  :  copper,  nickel,  cobalt,  iron,  uranium,  chromium,  van- 
adium, tungsten,  titanium,  manganese,  molybdenum,  niobium,  ilmenium, 
neptunium.     All  of  these  metalls  fall  within  the  cjipacity  of  chromometric 


LS7H.1  31  [Kdnlg. 

determination.  Some  of  them  are  eminently  chromatic  as  :  Manganese 
cobalt,  vanadium,  titanium,  and  they  are  capable  of  very  accurate  determi- 
nation. 0.  ^t^'  01  of  Mn..^03,  dissolved  in  lOOmgi-s.  of  borax  glass  yields  a 
distinct  color,  0.  "«'•  1  a  deep  color,  0.  ^sr.  2  nearly  opaqueness.  The  range 
of  greatest  sensitiveness  is  between  0.  ™«''-  05  and  0.  ™«'- 10  ;  the  limit  of  un- 
certainty for  my  eye  is  0.  "s'-  002  Mn.j  0 ,. 

Execution  of  the  method. 

1.  Preparation  of  t/w  bead.  Before  starting  upon  an  analysis,  I  melt  a 
number  of  borax  beads  weighing  each  about  90  mgrs.  Some  of  these  I 
crush  in  a  steel  mortar  and  keep  the  coarse  powder  on  a  watch  glass  for 
use.  A  number  of  platinum  wires,  weighing  100  mg;"s.  each,  or  a  few 
tenths  less,  are  likewise  kept  in  readiness.  They  have  at  one  end  a  cir- 
cular loop  (0  0.1  inch  in  diameter.  One  of  these  wires  (w),  Fig.  1,  I  place 
on  the  pan  of  a  delicate  balance,  which  should  indicate  one  twentieth  of  a 
milligram  with  precision,  and  at  the  same  time  rapidly.  (Such  balances 
are  known  as  "Small  size  Assay  balances  and  are  manufactured  in  great 
perfection  by  the  firm  of  Tromner  &  Sons  of  Philadelphia.)  The 
wire  is  readily  tared  by  the  milligram  rider,  as  its  weight  is  close  to 
100  mgrs. — A  quantity  (s)  of  5  mgr.  of  the  finely  ground  ore,  or  in  many 
cases  of  determinative  mineralogy  a  splinter  of  a  mineral,  is  now  weighed 
with  the  greatest  care*  (the  hand  must  rest  exactly  at  zero)  since  an  error 
here  of  rb  0.  ™«^-  05  will  produce  either  99  percentum  or  101  instead  of  100. 
With  some  practice  the  error  will  not  exceed  _b  0.5  p.  c.  I  n^ninve  now 
the  5  mgr.  weight  and  replace  it  by  one  decigram.  In  the  other  pan  I 
place  one  of  the  ready  borax  beads  (h)  and  with  the  addition  of  pulver- 
ized borax  glass  (jt))  equilibrium  is  restored.  The  scale  pans  are  made  of 
plaiinumfoil.  The  one  holding  the  flux  and  substance  is  placed  on  a  holder 
(Plattner's  cupel  holder  is  very  good)  and  brought  beneath  the  blowpipe 
flame,  so  that  the  current  of  gases  will  not  aflect  it,  whilst  the  wire  is  in- 
serted into  its  handle.  The  flame  is  a  strong  clean  oxydizingone.  ])r(>duced 
best  with  lard  oil  and  a  mechanical  blast  (I  find  a  small  Catalan  blast, 
made  from  a  Wolfs  bottle,  very  convenient  and  steady).  Bringing  the  red 
hot  loop  of  the  wire  down  upon  the  borax  bead  causes  this  to  adhere  firmly, 
and  after  being  melted  picks  up  at  once  and  without  loss  the  smaller  par- 
ticles of  the  flux.  In  adding  now  the  substance  every  precauticm  against 
mechanical  loss  must  be  taken.  Should  the  substance  contain  volatile 
matter,  ctire  is  particularly  required,  because  if  the  mass  of  red  hot  flux  be 
dipped  into  the  midst  of  the  fine  powder  the  gases  or  vapors  will  generate 
so  suddenly  that  a  scattering  nuist  take  place.  But  if  the  bead  be  ap- 
proached to  the  margin  of  the  small  heap  of  powder  and  only  a  small 
quantity  of  it  be  taken  up  at  a  time,  no  loss  will  be  sustained,  as  many  ex- 
periments prove.  From  the  smooth  platinum  surface  of  the  ])an  every  par- 
ticle of  substiince  can  be  collected.  This  operation  consumes  from  5  to  10 
minutes  according  to  the  solubility  of  the  metallic  oxith  s.  The  bead  is 
now  allowed  to  cool  and,  still  on  the  wire,  replaced  on  the  balance.     Some 
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of  the  borax  has  been  volatilized  ;  this  with  the  volatilized  constituents  of 
the  test  substance,  has  now  to  be  made  up  to  100  by  addition  of  pulverized 
bornx  glass.  After  remelting  in  the  oxidizing  flame  and  cooling  it  will  be 
found  that  the  weight  is  still  100  mgr.  Now  I  examine  the  bead.  If  too 
deeply  colored  or  even  opaque,  I  remelt  it,  throw  it  from  the  wire 
into  a  porcelain  cai)8ule,  and  crush  it  in  the  steel  mortar.  Of  the  powder 
I  weigh  off  5-10-20  etc.  mgrs.  according  to  the  depth  of  coloration,  and 
complement  100  mgrs.  by  a  bead  and  pulverized  glass,  as  before  described. 
If  after  melting  and  cooling  the  color  should  be  still  too  deep  (in  excep- 
tional cases  which  will  hereafter  be  described),  a  second  dilution  is  effected 
in  the  same  way.  Of  a  substance  containing  1.5  p.  c.  Mn^^O^ — and  no 
other  coloring  oxides— 5  mgrs.  will  just  give  the  convenient  depth  of  color 
to  the  first  bead  jmd  no  dilution  is  here  necessary.  Again  melted  and 
thrown  from  the  wire,  the  bead  is  ready  for  the  next  treatment.  The 
quantity  of  colored  glass  adhering  to  the  wire  matters  not,  if  it  does  not 
exceed  10  mgrs. 

2.  Optical  preparation  of  the  bead. — In  developing  this  method  it  was 
soon  found  that  with  the  spheroidal  shape  of  the  bead  no  constant  results 
were  obtainable.  Acting  as  a  lens  it  would  concentrate  the  coKt  if  the 
radius  of  curvature  were  smaller,  and  dilute  it  if  larger,  besides  it  did  not 
seem  feasible  to  attach  the  bead  in  the  chromometer  so  that  the  line  of 
greatest  thickness  should  exactly  fall  into  the  line  of  .vision.  After  trying 
a  number  of  contrivances  unsuccessfully,  I  finally  hit  upon  the  simplest  of 
all  and  one  that  proved  entirely  satisfactory.  I  take  a  platinum  cyliiuler 
0.09  inch  high,  0.145  inch  inner,  and  0.107  inch  outer  diameter,  hold  it  with 
a  platinum  tipped  forceps  into  the  flame  until  it  is  red  hot,  then  press  its 
circumference  uix)n  the  bead,  so  that  the  latter  adheres  firmly.  If  now 
held  again  into  the  clear  flame  horizontally,  bead  downwards,  until  the 
glass  becomes  liquid  and  the  cylinder  red  hot,  capillary  attraction  will 
cause  the  glass  to  flow  up  into  the  cylinder,  without  any  overflow  on  the 
outside  of  the  platinum  ring,  and  if  turned  properly  while  cooling,  the 
glass  will  equally  protrude  with  convex  surface  on  either  end  of  the  ring, 
about  0.03  inch  (tig.  3).  After  cooling,  the  bead,  thus  mounted,  must  ap- 
pear entirely  free  of  air  bubbles.  By  the  next  step  the  protruding  convex- 
ities are  cut  away,  leaving  two  plane  parallel  faces  and  at  the  sjime  time 
bringing  about  the  standard  thickness  in  the  glass.  Fig.  4  represents  in 
natural  size  the  .serviceable  contrivance  which  renders  this  operation  both 
rapid  and  accunite. 

A  is  a  brass  plate  i%  inch  thick  and  2  inches  in  diameter.  A  central  per- 
foration admits  with  easy  friction  the  tube  B,  into  one  end  of  which  the 
platinum  cylinder  fits  By  slitting  the  tube  has  spring  and  holds  the 
cylinder  sufficiently  tight.  A  shoulder  in  the  tube  prevents  the  cylinder 
from  sliding  in  deeper  when  pressure  is  put  on.  The  apparatus  is  placed 
uiK)n  a  plane  glass  plate  with  some  fine  corundum  (or  emery)  and  water, 
the  forefinger  presses  upcm  the  knob  of  the  tube,  while  thumb  and  middle 
finger  grasp  the  neck  of  the  plate  and  move  the  bead  over  the  glass  plate. 
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After  grinding  one  side,  tlie  bend  is  puslied  out,  reversed  and  llic  otlier  side 
cut  similarly.  A  rectangular  slot  in  a  brass  plate  (fig.  5)  exactly  0.12  inch 
wide  serves  as  a  gauge  into  which  the  bead  must  pass  with  friction.  One 
obtains  soon  such  a  practice  that  the  fit  will  be  obtained  without  requiring 
a  second  setting.  The  operation  only  consumes  8  minutes.  The  rough- 
ness of  the  faces  causes  now  the  bead  to  be  only  translucent,  but  by  a|)ply- 
ing  a  thin  film  of  Canada  balsam  a  beautiful  transparency  is  obtained.  I 
place  the  bead  into  a  small  air  bath  heated  to  150  C^  for  a  few  minutes 
then  apply  by  means  of  a  pointed  tube  the  liquid  balsam,  replace  in  the 
air-bath  5  minutes,  after  which  the  bead  is  ready  for  the  chromometer,  as 
soon  as  it  has  resumed  equal  temperature  with  the  air  in  the  room. 

3.  The  Chromometer. — The  construction  of  this  simple  instrumeut  is 
represented  in  transverse  sectional  view  in  the  fig.  5.  A  box  /,  8  x  1  x  1 
inches,  is  mounted  on  a  stand  «,  18  inches  high.  A  wedge  (ic)  having  the 
complementary  color  to  that  of  the  metal  which  is  to  be  determined, 
cemented  for  support  upon  a  colorless  glass  plate,  moves  by  rack  motion 
in  the  box  /.  The  motion  is  imparted  by  turning  the  knob  d.  In  its 
centre  the  box  is  perforated  so  that  pure  sky  light  or  light  reflected  from 
the  porcelain  plate  c  may  pass  through  the  colored  glass  into  the  tube  <i, 
through  the  bead  g,  into  the  eye  of  the  observer  at  the  lens  b.  The 
latter  has  only  a  small  magnifying  power  and  serves  mainly  to  give  a 
straight  line  of  vision  ^mrallel  to^he  tube  a.  The  lens  is  readily  remov- 
able, so  as  not  to  obstruct  the  insertion  of  the  bead  into  a.  The  joint  e 
serves  to  incline  the  line  of  vision,  if  that  should  become  necessary.  The 
sliding  plsite  which  carries  the  wedge  is  furnished  with  a  permanent  milli- 
meter scale,  which  is  read  by  the  observer  through  the  opening  o  in  the 
box,  simultaneously  with  the  observation  of  the  bead.  Fig.  7  gives  a 
natural  size  horizontal  view  of  the  sliding  plate  with  a  section  through 
the  wedge.  The  latter  is  held  b}'  the  projections  p,  p,.  p,,,  p,,,,  and  can 
he  readily  exchanged. 

Mode  of  woi'king  with  the  Chromometer. 

In  the  first  place  the  wedge  must  be  calibi-ated.  A  single  determination 
will  sufl3ce  for  this  purpose,  since  the  law  pertains  that  "the  intensity  of 
color  is  directly  proportional  to  the  thicknei^s  of  the  irtdge,  and  hence  to  the 
percentage  of  metal  under  determination.  If,  therefore,  the  wedge  is 
accurately  cut,  so  that  its  section  is  a  perfect  triangle,  its  length  and  thick- 
ness at  both  ends  being  known,  it  is  only  necessary  to  dissolve  a  proper 
quantity  of  the  chemically  pure  metal  or  one  of  its  compounds  in  the  man- 
ner described,  to  cut  the  bead  and  to  determine  the  point  of  extinction  on 
the  scale,  and  the  quantities  corresponding  to  each  millimeter  can  be  oil- 
culated  by  simple  proportion.  Having  found,  f«)r  example,  that  a  certain 
wedge,  3  inches  long,  tapering  to  a  perfect  edge  on  one  extremity  and 
being  0.1  inch  thick  at  the  other  extremity,  placed  so  that  the  apex  is 
exactly  at  zero  on  the  scale,  will  extinguish  the  color  of  a  normal  bead 
containing  O."*'  08  Mn^O^p  exactly  at  the  division  15  on  the  scale*  it  '- 
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evident  that  each  division  will  be  equal  to  -p-  =0.0053.     This  fraction 

is,  therefore,  the  titre  of  this  scale.  Dissolviniic  5  ragr.  of  a  mineral  con- 
taining manganese  and  nothing  that  could  interfere,  we  find  the  point  of 
extinction  at  17,  then  we  have  percentage  p  of  Mn.^O.. 

(0.0053  X  17)   X   100 
p—  -  g =  1.802. 

In  a  subsequent  paper  I  shall  give  tables  and  determinations  for  a  num- 
ber of  important  minerals  and  ores.  As  the  determinations  will  have  to 
be  made,  for  the  most  of  them,  in  the  humid  way,  the  lal)or  will  be  exten- 
sive and  time  consuming.  I  should  esteem  it  a  great  favor  if  my  co-labor- 
<^rs  in  mineral  chemistry  would  furnish  me  with  such  small  samples  of 
minerals  and  ores  analyzed  by  them  and  coming  within  the  limits  of  this 
method.  In  so  much  as  each  worker  multiplies  himself,  so  to  speak,  by 
lessening  the  time  consumed  in  determinations,  I  cannot  but  consider  this 
chromometric  method  as  of  the  greatest  importance,  and  again  ask  for  active 
co-operation  in  its  further  development.  Thus  far  I  have  proved  the 
method  thoroughly  only  for  mang>inese»  iron  and  chromium.  The  former 
offers  no  difficulty  and  gives  equally  accurate  results  with  the  most  ap- 
proved gravimetric  methods.     I  shall  next  extend  it  to  copper  ores. 


Cfiicinl  Harmonien.    By  PltTty  Karle   Chane,   LL.D.,   Prof f tutor  of  Phi- 

•  losophy  in  liar  erf  or  d  College. 

ilUad  before  the  American  PhHo»ophical  Society,  October  Ath,  1878.) 

ISo  surer  test  of  any  hypothesis  has  ever  been  suggested  than  its  furnish- 
ing a  successful  anticipation,  or  prediction,  of  facts  or  phenomena  that 
were  previously  unknown. 

The  harmonic  progression,  which  starts  from  Jupiter's  centre  of  linear 
oscillation  as  a  fundamental  unit  and  which  has  4  for  its  denominator-dif- 
ference, was  taken  as  the  ground  for  such  a  prediction,  in  the  communica- 
ti<m  which  I  read  to  the  Americiin  Philosophical  Society  on  the  2d  of  May, 
1873.*  Kirk  wood  had,  a  short  time  before,  computed  a  probable  orbit  for 
"Vulciin,"  which  satisfactorily  represented  the  second  interior  term  of 
the  series,  and  this  accordance  was  one  of  the  principal  sources  of  the  con- 
fidence with  which  I  ventured  upon  a  publication  of  the  prediction. 

Forty-one  days  afterwards,  on  the  19th  of  June,  De  la  Rue,  Stewart 
and  Loewv  communicated  to  the  Roval  Societv  certain  conclusions,  based 
upon  three  sets  of  sun-spot  obstTvations.  taken  in  three  different  years, 
and  extending  over  periods,  respectively,  of  145.  123  and  139  days.  Those 
observation"^  indicated  s.>nie  source  of  solar  disturbance  at  .267  of  Earth's 
mean  radius- vector,  which  represented  the  first  interior  term  of  my  series 
and  gave  the  first  conclusive  verification  of  my  prediction.     In  annoandng 
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this  fact  ti»  the  Society,  I  presented  three  nearly  identical  series,  the  first 
being  determined  solely  by  Jupiter,  the  second  by  Earth,  and  the  third  by 
relations  of  planetary  and  solar  masses.*  I  gave  precedence  to  the  first  of 
these  series,  both  because  of  Jupiter's  predominant  importance  and  because 
of  the  many  planetary  harmonies  which  are  determined  by  Jupiter's  mean 
perihelion. + 

At  tlie  time  of  the  late  total  solar  eclipse,  Watson  and  Swift  each  ob- 
served two  small  planets  between  the  orbit  of  Mercury  and  the  Sun.  By 
comparing  the  published  position  of  the  planet  which  was  first  announced 
by  Watson,  with  some  of  the  most  trustworthy  of  the  recorded  observa- 
tions which  were  thought  by  Leverrier  to  indicate  intm-Mercurial  tran- 
sits, G^illot  and  Mouchez  found  an  orbital  perrt)d  of  24.25  days,:(  which 
represents  the  third  interior  term  of  my  series  and  the  second  strict  verifi- 
cation of  my  prediction. 

The  relatively  rapid  motion  of  Phobos,  the  inner  satellite  of  Mars,  and  the 
probably  meteoroidal  nature  of  the  corona,  may  reasonably  lead  us  to  look  for 
an  indefinite  number  of  further  verifications  in  the  results  of  future  discovery . 
No  other  known  medium  possesses  so  graat  a  degree  of  elasticity  as  the  hypo- 
thetical luminiferous  cether  ;  none  other  is,  therefore,  so  well  fitted  for  the 
production  of  musical,  or  rhythmical  harmonic  vibrations.  Numerous  evi- 
dences of  intelligent  arrangement  and  design  have  been  pointed  out  in  the 
solar  system.  They  all  indicate  important  laws,  but  none  show  so  close 
and  general  accordance  with  actual  planetary  positions  as  those  which 
most  accurately  record  the  *'  music  of  the  spheres. "§ 

I  submit  the  following  table,  both  as  evidence  of  the  foregoing  statements 
and  as  a  possible  help  towards  the  discovery  of  new  planets  or  the  deter- 
mination of  their  orbital  periods. 
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Sun's  surface, 
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The  Imrmonic  denominators  for  Nos.  1-8,  etc.,  are  of  the  general  form 

An — 3.  The  denominators  for  Nos.  l,-6i,  are  of  the  form  4  V — 3  ;  V  being 
equal  to  9  (4r. — 3).  The  first  term  of  the  second  series,  or  the  9th  term  of 
the  first  series,  gives  the  orbital  distance  of  a  planet  which  would  revolve 
about  the  sun  synchronously  with  a  solar  half- rotation,  a  period  which 
seems  to  be  determined,  as  we  have  already  seen,  by  the  action  of  Light. 

The  term  2p  or  the  45tli  term  of  tlie  first  series  represents  the  orbital  dis- 
tance of  a  planet  which  would  revolve  in  a  sidereal  day,  or  synchronously 
with  Earth's  rotation  on  its  axis.  The  corresponding  planet  may  be  fitly 
named  Themis,  in  honor  both  of  the  daughter  of  Ouranos  and  Gaia,  and  of 
her  character  as  goddess  of  law  and  order. 

The  term  3^  or  the  81st  term  of  the  first  series,  marks  the  orbital  dis- 
tance of  a  planet  which  would  have  an  orbital  period  synchronous  with 
Jupiter's  rotation  on  its  axis.  Its  designation  has  also  a  double  fitness  ; 
Eunomia  having  been  the  mythical  daughter  of  Jupiter  and  Themis,  and 
her  name  signifying  *'good  government." 

The  term  4,,  or  the  117th  term  of  the  first  series,  gives  the  i>osition  of  a 
planet  which  would  have  an  orbital  period  twice  as  great  as  if  it  were  at 
Sun's  surface. 

Tlie  term  5„  or  the  153d  term  of  the  first  series,  represents  a  planet  which 
would  have  an  orbital  period  determined  by  Herschel's  '*  Subsidence  ** 
from  opposite  extremities  of  an  early  solar  diameter. 

The  term  6p  or  the  189th  term  of  the  first  series,  represent*  the  present 
surface  of  Sun,  provided  the  depth  of  the  photosphere  is  one  per  cent,  of 
Sun's  radius. 

The  denominator  of  the  one  hundred  and  eighty-seventh  term  of  the  first 
series  CI -f  180x4=745),  which  terminates  the  intra -telluric  series,  repre- 
sents the  ratio  of  the  aggregate  planetary  mass  to  Sun's  mass. 

Herschel's  modified  statement  of  the  nebular  hypothesis  and  Gummere's 
criterion,  not  only  furnish  ground  for  a  satisfactory  explanation  of  such 
remarkable  velocities  as  that  of  the  inner  moon  of  Mars,*  but  they  also 
seem  to  require  that  secondary  orbs,  when  they  revolve  in  less  time 
than  is  required  for  the  rotation  of  their  primaries,  should  be  denser 
than  the  primaries.  I  find,  therefore,  good  reason  for  anticipating  that 
Phobos,  as  well  as  any  yet  unknown  possible  moons  of  Mars  which  have 
an  orbital  term  of  less  than  a  day,  will  be  found  to  be  more  dense  than  the 
planet  itself. 

That  these  accordances  find  a  vera.causa  in  the  harmonic  undulations  of 
the  luminlferous  aether,  is  made  still  more  evident  by  the  constant  solar 
equation.  \/gh  =  gt  =  velority  of  light :  g,  representing  Sun's  superficial 
gravity  at  an}-  stage  of  nebular  condensation,  past,  present,  or  future  ;  /i, 
solar  modulus  of  light ;  t,  time  of  corresponding  rotary  oscillation,  or  half- 
rotation  ;  t,  is  also  time  of  traversing  ^  modulus  of  light,  or  ^  mean  lu- 
minlferous {ethereal  atmosphere,  under  the  constant  acceleration  g, 
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Stated  Meeting^  October  18,  1878. 

Present,  16  members. 

Vice-President,  Mr.  Fralky,  in  the  Chair. 

Dr.  Muhlenberg,  a  newly  elected  member,  was  presented 
to  the  presiding  officer  and  took  his  seat. 

Letters  accepting  membership  were  received  from  Dr. 
Morris  Longstreth,  dated  Philadelphia,  333  S.  12th  street, 
October  7 ;  Mr.  J.  B.  Knight,  Hall  of  the  Franklin  Insti- 
tute October  7 ;  and  Mr.  Samuel  H.  Scudder,  Cambridge, 
Mass.,  October  4,  1878. 

A  letter  acknowledging  diploma  of  membership  was  re- 
ceived from  Mr.  A.  Agassiz,  dated  Cambridge,  Mass.,  July 
9, 1878. 

Letters  of  acknowledgment  for  publications  received  were 
read  as  follows:  from  the  Holland  Society  of  Sciences,  Jan. 
7,  1877  (I-VI,  i ;  Proc.  I,  XIV,  XVI) ;  Royal  Society,  New 
South  Wales,  Sydney,  September  9  (100  ;  List). 

The  following  receipts  for  Proceedings  No.  101 :  Essex 
Institute;  Providence  Franklin  Society  and  Society  for  the 
Encouragement  of  Industry;  New  Bedford  Library;  Am- 
herst College;  Yale  College;  Surgcon-Generars  Office;  U. 
S.  Naval  Academy  ;  Smithsonian  Institution ;  Kansas  State 
Historical  Society ;  Messrs.  G.  L.  Vose,  Jacob  Bigelow,  M. 
D.,  Dr.  Walcott  Gibbs,  T.  P.  James,  Dr.  Asa  Gray,  E.  N. 
Uorsford,  Jas.  B.  Francis,  Dr.  Pliny  Earle,  Jas.  D.  Dana, 
0.  C.  Marsh,  H.  A.  Newton,  G&o.  G.  Brush,  Wm.  P.  Blake, 
J.  S.  Newberry,  Dr.  W.  A.  Hammond,  W.  H.  Green,  Wm. 
Blasius,  Pliny  E.  Chase,  T.  P.  Porter,  George  Smith,  C.  F. 
llimes,  J.  F.  Carll,  F.  V.  Hayden,  Simon  Newcomb,  Dr. 
Theodore  Gill,  C.  A.  Schott,  Admiral  J.  Downes,  E.  Good- 
fellow,  W.  B.  Taylor,  J.  H.  C.  Coffin,  J.  M.  Hart,  J.  L. 
Campbell,  Daniel  Kirkwook,  A.  H.  Wortheu,  Dr.  Robt. 
Peter,  J.  D.  Whitney,  J.  F.  Clarke,  and  Dr.  E.  Jarvis. 
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Also  receipts  for  Catalogue,  as  follows:  Boston  Public 
Library  (Part  III);  Amer.  Antiquarian  Society  (Part  III); 
Wisconsin  State  Historical  Society  (Part  III);  Regents  of 
the  Univereity  of  New  York  (Part  I) ;  and  the  U.  S.  Naval 
Olwrvatory  (Parts  I,  II,  III). 

A  letter  requesting  exchange  of  catalogues  was  received 
tmm  the  Public  School  Librarian  at  St.  Louis. — On  motion 
the  exchange  was  ordered. 

Letters  of  envoy  were  received  from  the  Royal  Society  of 
New  South  Wales,  Sydney,  Sept.  11, 1878  ;  Royal  Bavarian 
Aciidemy,  Munich,  March  30, 1878  ;  and  Holland  Society  of 
Sciences,  Harlem,  Jan.,  1877. 

A  letter  was  received  from  Mr.  Walter  White,  Assistant 
Seci*etary  of  the  Royal  Society,  dated  London,  Sept.  23d, 
1878,  pre^senting  a  copy  in  bronze  of  the  newly  instituted 
Davy  Medal ;  and  letters  from  the  U.  S.  Department  of  State 
transmittiuic  the  same. 

Donations  for  the  Library  were  received  from  the  R. 
Bavarian  Academy;  R.  Accademia  dci  Lincei ;  R.  Academy 
at  Lisbon;  Kansas  Academy  at  Topeka ;  and  Academy  at 
San  Francisco;  the  Department  of  Mines,  Melbouiue;  Royal 
Danish  Society  ;  Revue  Politique,  and  M.  M.  Delesse  and 
Lapparant,  Paris;  London  Nature;  Mr.  0.  Fisher,  F.  G.  S. ; 
Essex  Institute  ;  Boston  Society  of  Natural  History  ;  Har- 
vard College  ;  American  Antiquarian  Society  ;  Yale  College ; 
Prof.  Geo.  J.  Brush ;  Ed.  S.  Dana;  Lyceum  of  New  York, 
(N.  Y.  Academy  of  Natural  Science) ;  Prof.  J.  S.  Newberry; 
Polytechnic  Review ;  Brooklyn  Entomological  Society ; 
Franklin  Institute;  Anierican  Journal  of  the  Medical  Sci- 
ences ;  Medical  News  and  Library ;  Penn  Monthly ;  Prof. 
E.  D.  Cope;  Dr.  J.  B.  Cox;  Mr.  Edwin  A.  Barber;  U.  S. 
Coast  Survey  ;  tl.  S.  Engineer  Department;  Bureau  of  Edu- 
cation ;  Weather  Bureau  ;  University  of  Virginia;  Georgia 
Historical  Society;  Kansas  State  Horticultural  Society; 
Ministerio  de  Fomento,  and  Geological  and  Statistical  So- 
ciety, Mexico;  and  Ministerio  de  Fomento,  Madrid. 

A  bronze  medal,  a  copy  of  the  newly   instituted   Davy 
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Medal,  was  presented  to  the  Cabinet  by  the  Royal  Society 
of  London.  On  the  obverse  a  head  of  Sir  Humphrey  DsLvy. 
On  the  reverse  the  following  legend: — "The  Royal  Society 
to  Robert  Wilhelm  Buusen.  Gustav  Robert  Kirch hoiF.  In 
accordance  with  the  will  of  Humphrey  Davy,  who  devoted 
the  testimonial  presented  to  him  by  the  Coalowner.-^  of  the 
Tyne  and  Wear  to  the  encouragement  of  Chemical  research 
—1877.'' 

The  Secretary  offered  for  publication  in  the  Transactions 
a  memoir  entitled,  "  The  Upper  Carboniferous  Flora  of  West 
Virginia.  With  23  plates.  By  W.  M.  Fontaine  and  I.  C. 
White,"  and  exhibited  proof  sheets  of  the  quarto  plates. — 
On  motion  the  paper  was  referred  for  examination  and  report 
to  Dr.  Leid}',  Dr.  J.  S.  Newberry,  and  Mr.  Lesquereux. 

The  Seoretary  read  by  title  a  communication  entitled  "On 
the  limiting  Constant  of  Gravitation.    By  Pliny  E.  Chase." 

Prof.  Lesley  read  a  communication  entitled  "Notes  on  a 
series  of  analyses  of  the  Dolomitic  Limestone  rocks  of  Cum- 
berland Co.,  Pa." — The  subject  was  discussed  by  Dr.  Konig, 
Prof.  Frazer,  and  Mr.  Walter. 

Mr.  Briggs  read  from  a  MSS.  part  of  his  discussion  of  the 
economical  problem  of  force  and  fuel  applied  to  Electric 
Lighting  as  compared  with  Lighting  by  Coal  Gas. 

Mr.  Briggs  invited  attention  to  the  remarkable  fact  that 
all  the  exhibitors  of  Artificial  Ice  Machines  at  Paris  (six  in 
number,  of  which  Pictet's  seems  to  be  best)  claimed  for  their 
several  machines  twice  or  three  times  the  maximum  efficiency 
to  be  expected,  if  the  accepted  theory  of  the  coefficient  of 
beat  be  true. 

Prof.  Frazer  communicated  the  fact  that  in  his  use  of  the 
local  telephone  circuit  during  the  Summer  he  had  observed 
a  continued  resonance  of  over  tones. 

In  the  course  of  some  experiments  on  a  telephone  line  with  ii  view  to 
decrease  the  crackling  due  to  atmospheric  disturl)ance,  an  observation  was 
made  by  Prof.  Frazer  which  will  Reqm  to  illustrate  to  what  an  infinitcs- 
simal  motion  the  sounds  heard  through  the  telephone  are  sometimes  due. 
A  telephone  was  selected  in  which  the  diaphrai^m  w^as  held  fast  at  only  two 
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or  three  points  instead  of  on  a  flat  surface,  which  usually  binds  the  outside 
of  the  metal  piste.  The  diaphragm  gave  to  one  note  a  clear  resonance, 
in  which  the  overtones  so  characteristic  of  metal  plates  in  vibration  were 
distinctly  heard  (middle  A  of  piano).  On  sounding  this  note'  into  the 
mouthpiece,  while  keeping  the  other  telephones  covered  so  as  not  to  be 
directly  affected  by  the  air- waves,  it  was  found  that  the  overtones  were 
audibly  traceable  in  one  of  the  other  telephones  with  which  connection 
was  had  over  a  line  of  about  one-third  of  a  mile  with  a  ground  return  cir- 
cuit. 

It  is  difficult  enough  to  understand  how  the  minute  waves  into  which  a 
metal  plate  is  thrown  by  a  vigorous  note  of  the  voice  can  reproduce  sound 
through  the  intermediate  agency  of  maxima  and  mimima  of  resistance  in 
the  medium  of  current  transmission  ;  but  that  the  minute  wavelets  which 
are  produced  upon  the  backs  of  these,  should  at  the  extremity  of  a  long 
line  produce  sufficiently  powerful  variations  of  conductivity  to  cause  the 
mechanical  fluttering  of  the  diaphragm  of  another  instrument  to  a  suffi- 
cient degree  to  cause  the  effect  of  sound  could  scarcely  have  been  foreseen. 

Pending  nominations  864,  867,  868,  869,  870,  and  new 
nomination  871  were  read. 

In  the  absence  of  Prof.  Houston  the  consideration  of  his 
motion  to  amend  the  minutes  was  postponed  to  the  next 
regular  meeting. 

The  Secetary  read  a  letter  from  Prof.  Henry  Morton,  dated 
Hoboken,  Oct.  7.,  drawing  attention  to  a  marked  word, 
*'  Foucou's^^^  in  an  enclosed  original  letter,  written  to  him  by 
Prof.  Sadtler,  dated  Dec.  31,  1877;  and  for  the  purpose  of 
showing  that  he  (Prof.  Morton)  did  Prof.  Sadtler  no  injus- 
tice in  quoting  this  word  (instead  of  Fouque)  in  his  letter  of 
May  15,  1878,  commented  upon  in  Prof.  Sadtler's  reply  as 
published  in  the  Proceedings  A.  P.  S.,  Vol.  XVII,  page  724. 

The  pending  nominations  864,    867  to  870  were  balloted 
for,  and,  after  scrutiny  of  the  ballot  boxes  by  the  presiding 
officer,  the  following  were  declared  duly  elected  members  of 
the  Society : — 

Dr.  Albert  H.  Smith,  of  Philadelphia. 

Rev.  Saml.  Longfellow,  of  Germantown. 

Rev.  Ed.  A.  Foggo,  D.  D.,  of  Philadelphia. 

M.  A.  Descloizeaux,  of  Paris. 

Dr.  C.  Schorlemmer,  of  Manchester,  England, 
and  tlio  meeting  was  adjourned. 
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The  Limiting  Constant  of  Oravitntion.     By  Pliny  E,  Chase. 
{Read  before  the  American  Philosophical  Society,  October  18,  1878.) 

Newton  and  Lesage  both  thought  that  gravitation  might  be  due  to  some 
action  of  an  aether  or  '  *  sethereal  spirit. ' '  If  such  supposed  action  is  uniform 
it  should  be  capable  of  representation  by  some  uniform  or  constant  value, 
towai-d  which  planetary  or  gravitating  motion  should  constantly  tend. 

Faraday  sought  in  vain  to  find  such  a  value,  and  his  want  of  success  led 
him  to  the  belief  that  the  "correlation  of  forces"  could  not  include  the 
force  of  gravity.  It  is  true  that  a  kind  of  constancy  is  observable  in  bodies 
at  rest,  and  another  kind  in  circular  orbits ;  but  if  the  distance  from  the 
principal  center  is  changed,  the  former  varies  inversely  as  the  square  of 
the  distance,  the  latter  inversely  as  the  square  root  of  the  distance.  In- 
asmuch as  there  is  no  known  limit  of  possible  density,  there  is  no  obvious 
limit  to  the  possible  velocity  of  gravitating  motion. 

My  various  investigations  have  shown  tliat  heat,  actinism,  kinetic  laws, 
spectral  lines,  the  arrangement  and  masses  of  planets,  interstellar  nodes, 
barometric  fluctuations,  centera  of  inertia,  terrestrial  magnetism,  chemical 
combinations,  and  the  aggregation  or  dissociation  of  stellar  systems,  all 
point  to  the  velocity  of  light  as  a  limiting  constant.  Weber,  Eohlrausch 
and  Maxwell  having  found  a  like  pointing,  in  the  relations  which  exist 
between  electro-static  and  electro-dynamic  phenomena,  it  seems  probable 
that  the  goal  of  Faraday's  search  may  also  have  been  the  velocity  of  light, 
and  that  such  velocity  is  the  fundamental  basis  of  universal  correlation. 

I  have  already  pointed  out  three  methods  of  approximation  to  the  limit : 
1,  by  the  tendency  towards  equality  in  planetary  revolution  and  in  the 
mean  moment  of  solar  inertia  of  rotation  ;  2,  by  the  tendency  to  equality 
between  mean  radial  oscillatory  velocity  and  the  velocity  which  marks  the 
limit  between  complete  solar  dissociation  and  incipient  nucleal  aggrega 
lion ;  3,  by  the  tendency  to  uniformity  in  dissociative  velocity  at  each  of 
the  three  principal  centres  of  nebular  condensation  in  the  solar  system. 

Against  the  first  of  these  methods  the  objection  has  been  urged  tliat  it 
supposes  the  sun  to  be  homogeneous.  The  validity  of  this  criticism  cannot 
be  determined  until  the  problem  has  been  subjected  to  a  rigid  mathematical 
analysis.  If  such  analysis  should  hereafter  show  that  the  objection  is  well 
taken,  it  may  be  found  that  the  sun  is  more  homogeneous  than  the  dense 
planets,  and  sufficiently  so  to  satisfy  all  the  requirements  of  the  method. 
Draper's  recent  photograph  of  the  corona  indicates  a  diameter  twice  as 
great  as  that  of  the  sun.  Thi^  is  in  exact  accordance  with  the  supposed 
gaseous  nature  of  the  sun,  and,  consequently,  with  its  homogeneity,  as  well 

as  with  the  relations  which  I  have  pointed  out  between  Jupiter's  mass  and 

* 

position. 

Some  have  thought  the  second  method  faulty,  because  it  involves  a  con- 
Mderation  of  hypothetical  conditions  of  nebular  condensation,  such  as  are 
inconsistent  with  the  common  notions  of  the  nature  of  matter.  But  those 
cf)Dditi<ms  were  introduced  merely  to  indicate  joint  tendencies,  without 

PROC.  AMER.  PHTT.OS.  SOC.  XVIII.  102.  V.      PRIKTED   DEC.  12,  1878. 


Clmso]  42  [Oct.  18, 

any  regard  to  the  variety  of  fiossible  or  impossible  forms  which  the  tenden- 
cies may  be  supposed  to  assume  or  to  indicate.  In  all  mathematical 
physics  an  ideal  completeness  is  assumed,  such  as  is  never  found  in  nature. 
The  method  in  question  is  analogous  to  the  one  which  has  been  satisfac- 
torily adopted  in  investigating  the  laws  of  elastic  undulation. 

It  seems  to  have  been  generally  admitted  that  the  third  method  may  be 
accepted  as  lending  probability  to  the  indications  of  the  other  two,  but  it 
involves  the  same  question  of  dissociative  velocity,  and  is,  therefore,  open 
to  the  same  criticism  as  the  second  method.  For  this  reason  it  seems  de- 
sirable to  see  whether  the  problem  can  be  successfully  treated  in  some 
other  way. 

If  gravitating  movements  have  any  common  limit,  either  of  originating 
efficiency  or  of  ultimate  tendency,  which  is  uniform  in  all  stellar  systems, 
that  limit  should  evidently  be  sought  in  the  direction  of  phenomenal 
maxima,  and  with  special  reference  to  the  principal  center  of  the  system. 
If  the  oethereal  hypotheses  are  correct,  we  may  reasonably  presume  that  the 
gravitating  constant  is  dependent  upon  some  ffilhereal  constant. 

La  Place  esttiblished  the  ge!ieral  principle  that  the  state  of  a  system  of 
bodies  becomes  periodic  when  the  effort  of  the  primitive  conditions  of 
movement  has  disappeared  by  the  action  of  resistances.  This  principle, 
which  is  a  necessary  consequence  of  the  third  law  of  motion,  is  well  illus 
trated  in  elliptiail  planetivry  orbits,  in  which  the  cyclical  movement  may 
be*  resolved  into  alternate  oscillations,  of  approach  to  perihelion  and  re- 
treat to  aphelion.  The  duration  of  all  such  oscillations,  whether  circular, 
slightly  elliptical,  or  as  nearly  radial  and  rectilinear  as  the  central  nucleus 
will  allow,  is  determined  by  the  length  of  the  major  axis,  varying  as  the 
I  power  of  the  length.  If  the  major  axes  are  equal,  the  oscillations  are 
synchronous. 

If  orbital  collisions  of  particles,  in  the  neighborhoiKl  of  the  focus,  shorten 
the  major  axes,  cosmiciil  rotation  may  be  substituted  for  free  planet- 
ary revolution.  But  the  limiting  value,  which  is  to  be  alternately  over- 
come and  renewed,  will  not  be  changed  thereby  ;  the  period  for  de- 
stroying or  acquiring  that  limiting  value  should  still  be  one-half  of  the 
cyclical  period,  or  the  ]»eriod  of  a  half  rotation. 

The  equation  of  constant  velocity,  in  an  elastic  atmosphere  or  in  an 
lethereal  medium,  is 

r  —  \  gh  —  fjt, 

V  denoting  the  wave-velocity ;  g,  the  acceleration  of  gravity  at  the  point 
of  observation  ;  A,  the  modulus  of  elasticity,  or  the  height  of  a  homogeneous 
atmosphere  ;  t.  the  time  of  rise  or  fall,  through  J  h,  under  the  constant  re- 
tardation or  acceleration  g  ;  t  h  also,  as  has  just  Ueen  shown,  the  time  of  a 
half- rotation  which  is  supposed  to  be  due  to  {ethereal  impulses.  Challis 
has  found*  that  if  all  tlie  ordinary  central  forces  are  due  to  transformed 
aithereal  vibrations,  "the  actions  of  such  forces  on  atoms  are  in  every  in- 
stance attributable  to  cethereal  currents,  whether  the  atoms  be  immediately 
acted  upon  by  steady  motions  of  the  oether  or  by  aethereal  vibration. 

^  riill    Map.,  Sept..  Is7i';  Sept.,  IHTG:  Sy\x\o.  1S75. 
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The  constancy  of  wave-velocity  requires  that  h  and  t  should  y^ry  in- 
versely as  g.  The  law  of  conservation  of  areas  demands  the  same  ratios  of 
-variability  in  the  rotation  of  any  contracting  or  expanding  nebular  nucleus; 
for,  the  velocity  of  rotation  varying  inversely  as  radius,  and  the  distance 
traversed  varying  as  radius,  the  time  of  rotation  (or  t,  the  time  of  semi- 
rotation)  varies  as  the  square  of  radius ;  but  g  varies  inversely  as  the  square 

of  I'adius,  .  •.  gtoc  -  X  ^^  and  is  constant  for  all  possible  stages  of  nebular 

condensation.  The  record  of  rotation  is,  therefore,  invariable,  representing 
the  undulatory  velocity  of  the  ajthereal  medium,  as  well  as  the  constant 
limiting  velocity  of  gravitating  tendency  for  which  Faraday  sought. 

The  value  of  ^  being  a  maximum,  in  our  system,  at  Sun's  surface,  there 
is  where  the  limiting  value  of  gt  is  to  be  found.  If  we  estimate  Sun's 
semi  diameter*  at  16'  2",  Earth's  mean  rjidins  vector  is  214.41  solar  radii. 
Laugier's  mean  estimate  of  Hll^e  ^ime  of  Sun's  semi-rotation)  is  12.67 
days,  or  1093872  seconds  ;  Vgr=z  (214.41^  x  ^^r)  -^  (365.256  x  86400)- 
.'.  g—r  ^  2559500.  and  gt  =  r  -^  2.340.  But  the  velocity  of  light,  ac- 
cording to  Slruve's  constant  of  aberration,  is  214.41  r  -f-  497.825  =-r  -^ 
2.322. f  This  investigation,  therefore,  leads  to  the  same  result  as  those 
which  I  have  before  undertaken,  and  gives  t?ie  velocity  of  light  as  the  limit- 
ing constant  of  gravitation. 


SiateA  Meeting^  November  1,  1878. 
Present,  20  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Mr.  J.  B.  Knight,  Prof.  L.  Haupt,  and  Dr.  Morris  Long- 
streth,  newly  elected  members,  were  introduced  to  the  pre- 
siding officer  and  took  their  seats. 

Letters  accepting  membership  were  received  from  Dr.  Al- 
bert H.  Smith,  dated  1419  Walnut  St.,  Phila.,  Oct.  20, 1878  ; 
Rev.  Edward  A.  Foggo,  D.  D.,  717  Locust  St.,  Phila., 
Oct.  28,  1878 ;  Rev.  Samuel  Longfellow,  Germantown,  Oct. 
24;  and  Dr.  A.  S.  Packard,  Jr.,  Brown  University,  Prov- 
idence, R.  L,  Oct.  18, 1878. 

Letters  of  acknowledgment  were  received  from  the  Ob- 
servatory at  Prag,  Nov.  t),  1877  (99,100,  List) ;  the  Royal 
Danisli  Academy,    Sept.    30,  1878  (100,  List);    the  Royal 

•  Amer.  Nautical  Atmunac. 

f  This  i8  equivalent  to  Faye's  value  of  gt  for  lat.  16®  .ST,  or  Carriugtou'8  for  lat. 
11°  46'. 
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Institution,  London,   Oct.  15,  (101,  Cat.  Ill);    the  Royal 
Astronomical   Society,  Oct.  18,  (101,  Cat.  Ill);  the  Society 
of  Antiquaries,  London,  Oct.  14,  (101,  Cat.  Ill);   and  the' 
Boston  Public  Library,  Oct.  17,  (Cat.  I,  II,  III). 

Letters  of  envoy  were  received  from  Sir  Lewis  Mallet, 
India  Office,  Oct.  11,  1878 ;  Physical  Society  of  Bordeaux, 
Oct.  15  (acknowledging  also  the  receipt  of  Proc.  95,  96, 
98,  99);  Meteorological  Office,  London,  Oct.,  1878;  and  Mr. 
E.  Steiger,  25  Park  Place,  New  York,  Oct.  23,  187«. 

Donations  for  the  Library  were  received  from  the  Acad- 
emies at  St.  Petersburg,  Copenhagen,  and  Brussels*;  the  So- 
ciete  Vaudoise;  Geographical  Society,  School  of  Mines,  and 
Revue  Politique,  Paris;  Commercial  Geographical  Society 
at  Bordeaux ;  Observatory  at  San  Fernando ;  Harvard  Col- 
lege Library,  and  Museum  of  Comparative  Zoology,  Cam- 
bridge ;  E.  Steiger ;  Entomological  Society  of  Brooklyn ; 
Engineers  Club,  and  Historical  Society,  Phila. ;  Museum  of 
Wesleyan  University,  Middletown,  Conn. ;  Public  School 
Library,  St.  Louis ;  and  the  Argentine  Society  of  Sciences 
at  Buenos  Ayres. 

Prof.  Chase  read  a  ''  Note  on  the  density  of  the  Kinetic 
Ether.'^ 

Prof.  Sadtler  read  a  paper  "On  the  Electrolytic  Estima- 
tion of  Cadmium,  by  Edgar  F.  Smith,  Ph.D."  as  a  contribu- 
tion from  the  Laboratory  of  the  University  of  Pennsylvania. 

Prof.  Sadtler  presented  to  the  Society  a  chemical  prepara- 
tion obtained  by  a  new  and  interesting  reaction  from  Penn- 
sylvania petroleum. 

The  presence  of  Olefines  or  unsaturated  liydrocarbons  in  Petroleum  has 
been  proved  by  Prof.  Schorleninier,  who  obtained  bromides  of  these  hy- 
drocarbons by  the  action  of  bromine  upon  the  several  fractions  of  petro- 
leum. This  reaction  has  only  proved  the  presence  of  the  lower  boiling 
members  of  the  series  however.  I  had  given  to  me  by  Dr.  C.  M.  Cresson 
a  thick  viscid  liquid  said  to  be  mainly  made  up  of  higher  olefines.  Now 
the  following  reactions  have  been  carried  out  with  Ethene  C.^  H^  — 

{OH 

^'  "»  i  CT  +  "'  -  CO.'OH  +  "'  " 
T  cndcftvored  to  apply  iliese  reactions  to  the  mixttire  of  liigher  olcfines> 
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and  succeeded  perfectly.  In oxydising  I  used  the  "chromic  acid"  mix- 
tare,  and  after  obtaining  the  chlorine-substitution  acids  I  saponified  them 
with  caustic  soda.  The  preparation  shown  is,  therefore,  a  mixture  of  soda 
salts  of  these  chlorine-substitution  compounds  of  the  higher  fatty  acids 
As  these  compounds  cannot  be  made  by  such  reaction  from  the  higher 
**  paraffins,  **  their  foi*mation  proves  conclusively  the  presence  of  the  higher 
"olefines.*' 

Prof.  Houston  read  a  joint  paper  entitled  "  On  the  cir- 
cumstances influencing  the  efficiency  of  Dynamo-electric 
machines,  by  Prof.  Houston  and  Prof.  Thompson. 

Prof.  Haupt  read  a  paper  entitled  •'  On  the  scales  of  Maps" 
with  tables. 

Pending  nomination  No.  871  was  read. 

Prof.  Houston's  resolutions,  offered  October  4,  were  called 
up  for  consideration,  and  after  a  discussion  of  the  subject  by 
Prof.  Barker,  Prof.  Houston,  Prof.  Thompson,  Dr.  Konig, 
and  other  members  present,  it  was 

Resolved,  That  the  fourth  and  fifth  paragraphs  of  page  728  of  No.  101  of 
the  Proceedings,  being  portions  of  the  minutes  of  the  meeting  of  June  2l8t, 
1878,  be  corrected  to  read  as  follows  : 

•*Prof.  Houston  exhibited  a  microphone  relay  invented  and  made  by 
Mmself  and  Prof.  Thompson  of  the  Philadelphia  High  School,  to  be  ap- 
plied to  the  articulating  telephone." 

"Prof.  Barker  exhibited  a  suite  of  Mr,  Edison's  instruments  invented 
and  made  by  him  during  the  last  year  or  two,  and  stated  that,  in  his  opin- 
ion, in  their  inventions  so  far  as  they  involve  similarity  of  principle,  Mr. 
£dis(m  had  priority  over  Mr.  Hughes." 

It  was  then,  on  motion  of  Dr.  LeConte,  resolved  that  the 
Index  on  page  730  be  corrected  accordingly. 

Prof.  Sadtler  referred  to  the  reading  of  a  letter  from  Prof. 
Morton  to  the  Secretaries,  at  the  last  meeting,  and  said  that 
he  had  already  himself  made  due  acknowledgment  to  Prof. 
Morton  before  the  Society  at  the  meeting  of  August  16th, 
1878,  as  the  minutes  show. 

And  the  meeting  was  adjourned. 
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Contributions  from  the  Laboratory  of  the  Unhersity  of  Pennsylvania^  No, 
XVI. — On  the  Electrolytic  Estimation  of  Cadmium. 

By  Edgar  F.  Smith,  Ph.  D. 

{Read  at  the  meeting  of  the  American  Philosophical  Society,  Non.  1,  1878.) 

In  a  recent  article  published  in  the  American  Journal  of  Science  and  Arte 
(Vol.  XVI..  Sept.,  1878),  Prof.  F.  W.  Clarke  calls  attention  to  the  estima- 
tion of  cadmium  by  electrolysis,  which,  however,  proved  unsuccess- 
ful— the  cadmium  being  indeed  thrown  out  of  the  solution  but  in  such 
a  form  as  to  enclose  impurities ;  yielding  consequently  unsatisfactory 
results. 

Out  of  curiosity,  to  see  what  might  be  effected  by  substituting  some  other 
salt  for  the  chloride,  I  employed  an  acetate  solution  and  met  with  success, 
as  the  following  experiments  will  show  : 

I.  .1450  grms.  cadmium  oxide  were  dissolved  in  acetic  acid,  the  excess 
of  the  latter  expelled  upon  a  water  bath  and  the  platinum  crucible  then 
al»out  half  filled  with  water,  and  placed  upon  a  copper  ring  connected  with 
the  negative  pole  of  a  two-cell  Bunsen  battery,  while  joined  to  the  wire 
leading  from  the  positive  pole  was  a  strip  of  platinum  foil  extending  into 
the  acetate  8(»lution.  The  deposition  of  the  Ciidmium  upon  the  sides  of  the 
platinum  crucible  was  regular  and  in  a  perfectly  crystalline  grayish  white 
layer.  In  about  three  hours  the  separation  was  complete.  The  cadmium 
was  first  washed  with  distilled  water,  then  with  alcohol  and  finally  with 
ether.  It  was  dried  over  sulphuric  ac  d.  The  metallic  cadmium  weighed 
.1270  grms.  corresinrnding  to  87.58  %  Cd.  The  calculated  percentage  of 
metal  in  the  oxide  is  87.50. 

II.  .2046  grms.  cadmium  oxide  placed  in  a  small  broad  platinum  crucible 
were  dissolved  in  acetic  acid  and  after  evaporating  the  excess  of  the  latter 
water  was  added — the  solution,  how^ever,  remaining  rather  concentrated. 
The  platinum  vessel  was  connected  with  the  negative  pole  of  a  bichromate 
batter}'.  To  the  copper  wire  of  the  positive  pole  was  attached  a  pla- 
tinum wire  from  which  was  sus^M^nded  a  small  platinum  crucible,  which 
dipped  into  the  solution  in  the  larger  vessel.  The  space  between  the  walls 
of  the  two  cncibles  was  not  more  than  the  eighth  of  an  inch.  Only  two 
cells  of  the  battery  were  employed.  The  deposit  of  cadmium  here  as  in 
the  first  experiment  was  |)erfeclly  crystalline  and  metallic  in  appearance. 
Not  the  slightest  trace  of  sp^mgy  metal  was  visible.  The  separation  of  the 
metal  was  finished  in  about  the  same  time  as  in  (I),  audit  was  then  washed 
and  dried  as  above.  Found  .1790  grms.  metal — corresponding  to  87.48 
^v  Cd. 

From  the  various  experiments  made  I  have  discovered  that  to  obtain 
irood  results  the  following  should  be  observed  :  1st.  Work  with  rather 
concentrated  solutions  of  the  acetate.  2d.  Employ  a  sutticient  number  of 
cells  of  either  battery  to  produce  a  rapid  and  rather  energetic  current. 
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On  the  Scales  of  Maps,     By  L.  M.  Haupt,  Prof,  of  Civil  Engineering 
Totrne  Scientific  School. 

{Read  before  the  American  Philosophical  Society,  Nov.  1,  1878.) 

The  object  of  this  paper  is  to  attempt  if  possible  the  removal  of  the  am- 
biguities existing  in  regard  to  the  use  of  ratios  as  expressing  the  scales  of 
maps  and  degrees  of  slopes. 

Mathematical  authorities  are  by  no  means  agreed  concerning  the  defini- 
tion of  the  term  ratio.  They  all  maintain  that  it  is  an  expression  for  the 
relation  existing  between  two  quantities,  but  differ  in  the  manner  of  deter- 
mining the  value  of  this  relation  ;  some,  as  Peck,  Davies,  Robinson  and 
«»thers,  divide  the  second  quantity  or  consequent  by  the  fii*st  or  antecedent ; 
some,  as  Huttoii,  Alsop,  Ray  and  others,  divide  the  first  by  the  second 
quantity,  and  still  a  third  class,  as  Chauvenet  and  others,  define  it  as  being 
the  quotient  obtained  by  dividing  one  quantity  by  another.  It  may  there- 
fore be  either  7  or  -^,  2,000,000.  or  ^j^J^g^. 

The  same  confusion  is  found  to  exist  in  designating  the  scales  of  maps 
and  drawings.  Some  publishers  and  engineers  giving  it  as  so  many  miles, 
or  other  denomination,  to  the  inch  ;  others,  as  so  many  inches  to  the  mile. 
Again  in  expressing  slopes  many  authorities  use  the  tang,  of  the  angle 
made  with  the  horizon,  that  is  the  height  divided  by  the  base  (|-)  while 
others  use  the  co-tang,  or  -. 

Xow  if  we  consider  the  manner  of  obtaining  the  value  of  the  ratio  in  a 
Geometrical  Series  or  progression  where  no  ambiguity  exists,  we  find  that 
as  each  subsequent  term  is  obtained  from  its  predecessor  by  multiplying 
by  a  constant  fact<^r  called  the  ratio,  so  to  obtain  this  factor  or  ratio  we 
must  necessarily  divide  any  term  by  the  preceding  one,  and  as  this  is  the 
only  way  in  which  its  value  can  be  determined,  it  establishes  a  rule  which 
should  be  made  to  apply  to  all  other  cases. 

We  should  then  define  a  ratio  an  being  the  expression  for  the  value  of  the 
relation  existing  between  ttco  quantities,  and  as  obtained  by  dividing  the 
SECOND  by  the  first. 

The  query  then  arises  as  to  which  quantity  should  be  considered  the  first 
and  which  the  second,  and  we  answer  that  the  given  material  object  to  be 
represented  by  the  map  or  drawing  is  the  Lfjiit  or  measure  with  which  the 
other  is  to  be  csmipared.  The  map  or  drawing  may  be  made  of  any  con- 
venient size,  but  the  object  to  be  represented  is  already  fixed  or  constant 
in  its  dimensions,  and  hence,  as  the  unit  or  standard  of  comparison,  should 
Ik?  made  the  divisor,  or  denominator  of  the  quantity  expressing  the  ratio  ; 
it  is  consequently  the  antecedent  or  first  quantity.  To  illustrate,  let  it  Ix^ 
required  to  determine  the  ratio  between  a  map  and  its  original  in  nature. 

Tlie  tract  to  be  delineated  in  miniature  is  the  fixed  object,  invariable  in 
size,  which  is  to  be  compared  with  the  plot  representing  it,  and  which  may 
be  made  larger  or  smaller  according  to  circumstances,  hence  it  become  the 
unit  of  comparison,  and  is  the  antecedent  or  first  quiuiUty,  and  as  sqcb  tho 
denominator  of  the  fraction  expressing  the  ratic 
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Field :  Plot  =  p.  P  and  F  being  always  reduced  to  the  same  deno- 
minatioD. 

Thus  a  scale  of  ^3^77  is  5280  ft.  of  field  to  1'  of  map  or  one  mile  to  1  ft. 
=  1^2  of  a  mile  to  1'',  and  not  12"  to  1  mile 

It  is  evidently  incorrect  therefore  to  indicate  the  scales  of  maps  as  so 
many  inches  to  a  mile  as  is  frequently  done.  Take  the  case  of  the  recent 
Geological  maps  of  one  of  our  sister  states  said  to  be  plotted  on  a  scale  of 
3"  to  1  »•  or  3"  to  63,860"  =  ^^i^  ==  21,120  that  is  to  say  the  map  is 
21,120  times  larger  than  the  state  itself,  a  manifest  absurdity  resulting  from 
considering  the  map  as  the  first  quantity  or  sUndard  rather  than  the  field 
itself. 

In  such  cases  errors  of  interpretation  can  scarcely  arise  as  the  intention 
is  so  evident,  but  there  are  numerous  others  that  may  lead  to  misconstruc- 
tion, as  where  the  drawings  of  small  objects  are  nearly  of  the  same  size  as 
the  things  represented — thus  a  scale  of  J"  to  1"  would  confuse  a  mechanic 
unless  he  happened  to  know  which  was  the  larger,  the  object  or  the  drawing. 

80  the  expression  :^"  to  1'  is  likewise  incorrect  as  it  is  the  reciprocal  of 
the  ratio  intended — the  inches  evidently  referring  to  the  drawing  and  the 
foot  \o  the  object.  As  it  stands,  applying  the  definition  of  ratio  as  deduced, 
it  will  be  equal  to  12  -f-  J  =  48,  making  the  drsvwing  48  times  the  size  of 
the  model— it  should  be  1'  to  J". 

If  it  be  remembered  that  the  antecedent  always  refers  to  the  given  object 
and  the  coneequent  to  the  drawing,  no  difficulty  can  arise.  It  will  always 
happen  then  that  if  the  drawing  is  on  a  smaller  scale  than  the  thing  deline- 
ated, the  ratio  will  be  a  proper  fraction  ;  if  larger,  an  improper  fraction, 
and  if  equal  the  value  will  be  unity,  or  j. 

It  is  hardly  necessary  to  call  attention  to  the  fact  that  the  number  of 
scales  in  use  is  practically  infinite,  and  that  serious  inconvenience  results 
therefrom  to  Engineers  and  Surveyors  whose  work  extends  over  several 
counties  or  states,  making  it  frequently  necessary  to  re-draw  large  sections 
of  country.  In  compiling  atlases  it  is  the  practice  of  publishers  to  vary 
the  scales  according  to  the  amount  of  territory  to  be  represented  that  the 
sheet  may  be  filled  up,  but  nothing  is  gained  thereby  since  the  scale  used 
for  the  greatest  area  to  be  represented  will  show  with  equal  clearness  all 
the  features  of  any  other  area.  Moreover  the  eye  becomes  accustomed  to 
estimating  distances  on  the  maps,  with  sufficient  accumcy  for  a  reconnais- 
sance, when  the  scale  is  uniform,  but  when  variable  it  leads  to  great  con- 
fusion, and  especially  when  the  publisher  has  neglected  to  indicate  the 
scale,  as  sometimes  happens. 

It  is  very  desirable  to  establish,  if  possible  either  by  recommendations 
of  scientific  societies  or  by  general  laws,  some  conventional  scales  for  maps 
of  various  sizes.  Taking  a  state  of  medium  area  as  N.  Y.  or  Penna.  for  the 
unit,  and  reducing  it  to  a  convenient  size  sheet  of  paper,  say  4  X  8  ft., 
would  require  a  scale  of  57775^^55,  the  same  as  is  used  by  the  U.  S.  Coast 
Survey  for  general  charts  and  reconnaisance,  but  too  small  for  most  other 
purposes.     Larimer  states  could  be  plotted  on  the  same  scale  by  dissectlpg 


I.S7H.]  49  LHaupt. 

them.  Foreign  countries  conducting  Geodetic  Surveys  liave  adopted  sucli 
a  system.  In  Prussia,  Austria  and  Switzerland  the  plane  table  sheet  are 
plotted  on  a  scale  of  Tshon-  ^^  ^^^y  ^^^  ^^^^  work  is  plotted  on  a  scale 
o^  TTioffo*  ^^^  ill  Sweden  t^juVjo-  The  older  British  charts  and  maps  were 
made  on  a  scale  of  1  "•  to  V  or  ^^Jy^j,  and  the  later  maps  of  1  •"  to  6"  or 
Y^J^5,  but  these  latter/ while  not  being  large  enough  to  show  parish  bound- 
aries with  sufficient  accuracy,  require  about  six  times  the  amount  of  labor 
in  their  preparation  and  are  inconvenient.  The  scale  used  by  Pi*ussia 
and  Switzerland  for  general  maps  is  xoiiVoo*  ^^  ^^^  fourth  that  of  the 
detail  sheets  obtained  from  the  plane  table  surveys. 

Populous,  cultivated  and  mineral  districts  in  Great  Britain  are  plotted  on 
a  scale  of  53*^5  =  l  »•  to  25.344",  partially  cultivated  and  thinly  settled  dis- 
tricts, on  a  scale  of  1  "•  to  6"  =  rui?^-  For  the  plans  of  cities  of  over  4000 
inhabitants  a  scale  of  -i^  or  1  "to  10.56  feet  is  used,  and  for  towns  and 
villages  yh^e  or  1  •"  to  5  ft.  is  general. 

Numerous  other  instances  might  be  cited  showing  tlie  great  variety  of 
scales  in  use,  but  these  will  suffice.  It  is  evident  that  in  Government  or 
State  Surveys  some  systematic  connection  may  readily  be  established  be- 
tween the  several  scales  used,  and  it  is  very  desimble  that  this  uniformity 
of  scale  be  made  more  general.  The  scale  adopted  sliould  be  just  huge 
enough  to  show  clearly  all  necessary  detail.  Anything  more  than  this  is 
a  wasteful  expenditure  of  time  and  money. 

For  general  maps  of  States  showing  intercommunications,  a  scale  of 
nyoV^Tff  will  be  found  sufficiently  large. 

For  maps  of  counties,  in  toto,  a  scale  of  ^^J^jj  will  enable  all  necessary 
features  to  be  clearly  represented  ;  this  scale  ap[>lied  to  Lycoming  Co.,  the 
largest  in  Penna..  would  require  a  map  6J  X  4^  It.  For  townships  the 
scale  of  j^Jurt  is  quite  large  enough,  and  furnishes  an  admirable  size  for 
the  projection  of  Geological  data. 

For  cities,  towns  and  villages  some  decimal,  sub-multiples  of  the  above 
scales  should  be  used. 

Cadastral  maps  of  farms,  parks  or  estates  may  be  plotted  on  scales  of 

In  indicating  the  degrees  of  slopes  or  the  bater  of  retaining  walls,  the 
natural  tangent  of  thf  an:;le  which  the  slope  makes  with  the  horizon 
should  invariably  be  used. 

To  save  time  in  determining  the  relative  values  of  some  of  the  most  im- 
portant scales  in  use.  and  to  aid  in  introducing  the  metric  system  of  lengths,  I 
have  with  the  assistance  of  Messrs.  Wm.  M.  Potts  and  J.  W.  Van  Osten,  Jr., 
prepared  the  accompanying  tables  of  equivalents.  The  first,  gives  the 
number  of  Miles,  Kilometers,  Poles,  Chains,  Yards,  Meters  and  Feet  of 
territory  which  are  equivalent  to  one  inch  of  map  for  any  given  scale. 
The  second,  is  the  reciprocal  of  the  first,  and  states  the  amount  of  map  sur- 
face which  would  be  covered  by  any  one  or  more  of  the  above  units,  for 
any  scale. 
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1       6.31313 

25.252 

60 

0.078123 

0.12582 

6.250 

25.000 

61 

^ij  00 

0.07575 

0.121881 

6.0606 

24.242 

62 

5:lifjff 

0.06250 

0.100561 

5. 

20.000 

6:) 

s:i?r<j       1 

0.05681 

0.091391 

4.5803 

18.1212 

64 

s.Ja.t 

0.05261 

0.08463 

4.2060 

16.8242 

65 

3.i"3jr 

0.05 

0.080466 

4. 

16.000 

66 

/km 

0.04734 

0.07610 

3.7787 

15.151 

67 

0.04687 

0.07541 

3.75 

15  000 

68 

2 ;  1 0  0 

0.03945 

0.06396 

8.1565 

12.626 

69 

r.  y  «  ff 

0.03787 

0.06098 

3.0379 

12.1515 

lO 

0.03125 

0.050:i9 

2.5 

10.000 

71 

i.iiff 

0.02020 

0.032507 

1.6016 

6.406 

72 

T:Kiy 

0.019728 

0.031697 

1.5767 

6.307 

73 

r.-Joo 

0.018939 

0.030578 

1.5151 

6.060 

74 

T;iM 

0.017046 

0.027520 

1.3636 

5.454 

<5 

sit^ 

0.01515 

0.024376 

1.2121 

4.848 

76 

R  (0 

0.013258 

0.021399 

1.06057 

4.2420 

77 

,u 

0.0125 

0.02011 

1. 

4. 

78 

.1 

7  20 

0.01 136 

0.018378 

0.9091 

3.6363 

79 

I 

•>  0  0 

0.009471 

0.015285 

0.75757 

8  0303 

80 

•L 

0.0078913 

0.012695 

0.63131 

2.5252 

81 

I 
4  Sff 

0  007575 

0.012188 

0.60606 

2  4242 

82 

Srtfli 

0.00568 

0.009139 

0.45303 

1.81212 

83 

300 

0.004734 

0.007610 

0.87787 

1.51515 

84 

jio 

0.003787 

0.006098 

0.30379 

1.21515 

Hr, 

1 

0.003125 

0.005029 

0.25 

1. 

HO 

lio 

0.001894 

0.003057 

0.15151 

0.6060 

87 

1 

»?5 

0.000947 

0.001528 

0.07575 

0.8030 

H8 

^  \*    1  T  ft  i  1 

0.0006213 

O.COl 

0.0497101 

0.1988405 

89 

.A 

0.000568 

0.0009139 

0.045303 

0.181212 

90 

1 
I  2 

0.0001H94 

0.0003057 

0.015151 

0.0606 

91 

0.00001578 

0.00002536 

0.0012595 

0.00505 

92 

i 

0.000011835 

0.0000190 

0.0009467 

0.008787 

98     , 

? 

0.000007H9 

0.00001268 

0.0006297 

0.002525 

1878.1 
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ItTual  inch  of  Map,  ths  following  number  of 


No. 

Metres, 

Yards  and  Feet  Ijf^iijj' 

Wliere  Psed. 

1 

48 

477.96 

622.72 

1568.1 

U.  8.  C.  8. 

49 

402.325 

440.00 

1320.00 

1 

50 

380.99 

416.60 

1250.00 

U.  8.  C.  8. 

51 

301.744 

330.00 

990.00 

52 

254.177 

277.77 

833.33 

U.  8.  C.  8. 

53 

251.004 

275.000 

825.00 

54 

243.763 

266.66 

800. 

• 

55 

201.125 

220.00 

660. 

56 

183.782 

200. 

600. 

57 

152.854 

166.66 

500. 

58 

150.924 

lai.oo 

495. 

59 

126.950 

138.888 

416.66 

1   U.   fc).   ty.  D. 

60 

125.8238 

134.166 

412.50 

61 

121.88175 

133.333 

400. 

62 

100.5625 

110.0 

330. 

63 

91.391 

100. 

300.00 

64 

84.6334 

92.592 

277.777 

U.S.  C.  8. 

65 

80.0466 

88. 

264. 

66 

76.1057 

83.3^33 

250.00 

67 

75.4138 

82.5 

247.5 

68 

63.9673 

69.444 

208.33 

\j .  S.  C  8. 

69 

60.9811 

66.666 

200. 

U.  8.  C.  8. 

70 

50.2906 

55.55 

166.66 

71 

32.5079 

35.555 

106.66 

U.  8.  C.  8. 

72 

31.6973 

34.7222 

104.166 

U.  8.  C.  8. 

73 

30.578 

33.3333 

100. 

U.  8.  C.  ». 

74 

27.520 

30. 

90. 

1 

75 

24.3763 

26.666 

80. 

76 

21.4046 

23.3333 

70. 

77 

20.1125 

22. 

G6. 

1 

78 

18.3782 

20. 

60. 

1 

79 

15.2854 

16.666 

50. 

80 

12.695 

13.8888 

41.666 

'U.8.  C.  8. 

81 

12.18817 

13.3333 

40. 

82 

9.1391 

10. 

30. 

83 

7.61057 

8.3333 

25. 

84 

6.09811 

6.6666 

20. 

85 

5.02906 

5.555 

16.666 

86 

3.0578 

3.3333 

10. 

U.  S.  C.  8. 

87 

1.52854 

1.6666 

5. 

88 

1. 

1.093623 

3.280869 

89 

0.91891 

1. 

3. 

90 

0.30578 

0.3333 

1. 

91 

0.025368 

0.02777 

0.083 

1 

92 

0.019026 

0.020838 

0.0625 

98 

0.012684 

0.013888 

0.041^ 
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_.  __  .  _ 

Mile. 

0.005358  ; 

1  Ckali. 

I  Pole. 

o-oosnaon 

0.00010776 

0.00002693 

.03030 

.01882  : 

.000378 

.0000946 

.osooo 

.03106  ' 

.00063.1 

.00016636 

M2m 

.03280  ; 

.000660 

.0001660 

.06250  i 

.03883  ; 

.000781 

.00019626 

.0633fl  ■ 

.03937  ' 

.000793 

.00019800 

.07812S 

-048.W  ! 

.0000766 

.0002441 

.08333+ 

.05177  , 

.001041 

.00036036 

.OlWTfl 

.001 09 

.001347 

,00031176 

.10000 

.06313 

.001250 

,0003126 

.IWW)  . 

.005B1 

.00132 

.0003300 

,12500 

.077(16  1 

.001562 

.0003905 

.12072  , 

.07874 

.001-184 

,0003960 

.1S84II  1 

-09842 

.00168 

0CiO49.'-,O 

.1886U+: 

.10355 

.003083 

.00052075 

.1680e 

.10498 

.002112 

.00052800 

.20000 

.12436 

.011250 

,0006250 

.21120 

.13133 

.IKI364 

,0006600 

,36400 

.16403 

.0ii3:t00 

,008260 

.31  TOO 

.19684 

.0031160 

.0009900 

.3;«:i;t+ 

.20711 

.004166 

,It0104I5 

.aoiMKi 

.24(iir. 

.(M)49.-i(! 

.0012325 

.42240 

.26245 

.00.5280 

,0013200 

.50000 

.;iio(i7 

.006250 

.0016626 

.B2800 

.33807 

.006600 

.0016500 

.«3360 

.39368  ' 

.00793 

,0010800 

.79200 

.49210 

.009900 

.0024760 

.497101  1 

.01 

.0025 

.82mi 

,51361  ' 

.010312 

,0035780 

l.OWH) 

.63130 

.012.100 

,0031250 

i,a^>(!00 

.6.1614  ' 

,013300 

,003800 

t.OWIOOS 

.662801  ' 

.013333 

.00333 

1.30720 

.:«7.t7 

.OMS.'. 

,0030625 

1.58400 

.1W421 

.018SOO 

,004950 

1.0 

.994302 

,02 

.00500 

1.(10934 

i.mm)   , 

.OJOllB 

,0ai0290 

l.KSflOO 

1.02523 

.03«e23 

.00.11.16.10 

I.CBOfiO 

l.o;«o<)  , 

.0208333 

.(Hl.-.2f83 

1.875000 

1.16537 

.02;(487 

,005859 

1-. 11200 

1,31238 

.026400 

,0066000 

2.50000 

I.Vi.m 

,03ia5n 

,007M125 

2.53440 

1.57474 

,031680 

.0079300 

SMMM-t 

1.656112 

.03383+ 

,008833+ 

3.00000  , 

1.K6403 

,0093760 

3.1«W00 

1.96842 

03960 

.000900 

3.3 

1.988404 

,04 

.010 

3,»000(l 

3.05044 

,04125 

.0103135 

an.] 
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.00001883 
.000031 OS 
.00003380 


.  0000173 
.000'W«4 
.00003(10 
.000036.1 


[Uaupt. 

.M.  which  repruent 


riMilitarj-.) 
.00000578+  Shermans  Hurcb  Map. 
.00000940+ 

.00001000      U.  S.  C.  8- 
.00001183+  A  Infiia- 


.00003»S7 

,00003fifiO 

.00001200 

U.  8.  C.  8. 

.00004854 

.000044;* 

.00001446 

.00005177 

.000047:^ 

.00001-576+ 

R.  K.  Virginift. 

fHKioonm 

,onon5Bfl 

.000015.53+ 

U.  8.  C.  8. 

.00006318 

,0000568 

.000015600 

U.  S.  Eng'a. 

.OOOOfWOl 

.0000600    ■ 

.0000200 

U.  S.  C.  8.    ■ 

.00007786 

.0000710 

.0000236+ 

Eng.  Ord.  Sur. 

i:.  %  c.  9. 

.00007874 

.0000720 

,0000240 

.00009842 

.00**900 

.0000300 

U.  S.  C.  8. 

.00010358 

.0000946 

.00003158+ 

Ludlow's  Rtp. 

.00010498 

.0000960 

.00003200 

U.  8.  C.  8. 

.00013426 

.0001136 

.00003753+ 

Bailies'  I*a.  Map,  1831 

.00013123 

.0001200 

.0004000 

U.  8.  C.  S. 

.00016403 

.0001500 

.0000.500 

U.  8.  C.  H. 

.00019684 

.000180 

.0000600 

U.  8-  0.  8. 

.00020711 

.0001898 

.0008310 

Ludlutv. 

.0002460S 

.0002250 

.00007300 

U.  8.  C.  8. 

.0002624.1 

.0002400 

.0000800 

u.  a  c,  8. 

.00081067 

.0002840 

0000946+ 

Blivriniin's  March 

.00082807 

.0003000 

.0001000 

U.  8.  C.  8. 

.00039868 

.0003600 

.0001200 

U.  8.  C.  8. 

.00049210 

.0004500 

.00015000 

U.  8.  C.  S. 

.0004071 

.0004.545 

.011015151 

.00051261 

.00046875 

.0001.5635 

Geol.  Surv. 

.00062180 

.00056800 

.00018933+ 

Kremiiiii. 

.00065614 

.000600 

.000200 

U.  S.  C.  8. 

.000662 

.00060606 

.00020302 

.000720 

.0003400 

.00008421 

.OOOOiK) 

.000300 

.0009041 

.0009090 

.00030;«l 

.0010000 

.0009144 

.000304" 

.00102523 

.0009375     , 

.0003135 

Gei.l. 

.001035 

.000047       , 

.0003156 

.0011653 

.0010653 

.0003551 

.00131228 

.0018000     ■ 

.0004000 

U.  8.  C.  S. 

.00155834 

.0014190 

.0004730 

.00157474 

.1KI144000 

.0004800 

.0016.1693 

.00151515 

.00050505 

.00186408 

.0017040     , 

.000.5680 

.00190842 

.0018000     , 

.0008060 

.001988 

.001818      1 

.0006060 

.00205044 

.00187500  1 

.0062500 

MMpt.]  '^^  [Nov.  1, 
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iJtmm  .043087    I      .010S27S 

a.485S07  ',       .05  '       .013.1 

2.e2«e  .053800     I       .0133000 


«.31400g 

.09666       ; 

.010666 

3.93683 

.070300    ' 

.0198000 

3.070808 

.08 

.030 

.082500 

.020635 

4.9710U 

.10 

.02S 

8.80000  5.40784  .11000  ,   .  .027.'S00 

10.50000  0.561423  .132000  ,       .0.13000 

10.6066  6.628018  .13.1333  I       .03333 

13.67200  7.8737  .15840  .039600 

12.8  7.r.3616  .16  .04 

13.20000  8.301770  .165000  .041350 

10.  9.1)43038  .2  .0.^ 

17.6  lO.OAiCB  .33  .0,15 

19.00090  11.81173  .337023  .05940575 

20.  13.43434  .3.>  .0635 

31.12  13.122846  .304  .066 

21.33333  13.256036  .20660  .06666 

2.5.344IKI  15.74740  ,31080  .079200 

30.40000  ie.40:H4  . 330001  .083500 

33.  19.8S4U3  .4  .1 


49.50000 

23.94414 

.618750 

.1,146875 

50.fl8MOO 

31.49480 

.63300 

.158400 

53.80000 

32.80708 

.060000 

.165000 

58.66660+ 

86,4.'i331 

.73333+ 

.18333+ 

60.00000 

41.00885 

.83.5000 

.306350 

7.-..42857 

40-80730 

.0428,17 

,33,171435 

80.30418 

49.80070 

1.003803 

.3,)0l»05 

88,1)0000 

54-67847 

t. 100000 

,37,5000 

lO.'i.OOOOO 

05,01416 

1.3-20001) 

.33000 

130.73000 

7R. 73700 

1.584000 

.:ffl600 

133.00000 

82,01770 

l.fi.5(Ki0O 

.413500 

170.00000 

10fi,:l.'>fiW 

3.30OO 

.5.10000 

311.20000 

131.22833 

3.04001* 

.60000 

364.00000 

164,03.-.41 

3.300000 

.83.1000. 

330. 

108.8405 

4. 

1. 

.'>2a,  00000 

SSK.  07083 

0,600000 

1.8.5000 

10,10.00000 

6.10  14160+ 

13,31)000 

3.:(000 

1000.  .130 

1000. 

20.11063 

5.02916 

1700. 

1083.5004 

32. 

5..1 

5280,00(100 

3280.7083 

OO.IttKtOO 

16.5000 

03360.00000 

30308  5000 

793.0000 

108.000 

84480.110 

52401.0:133  f 

1056.000 

204.UOO 

136730.00 

78737.0000 

1584.000 

S96.000 

187H.] 
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Map  and  parts  there4>ft  of  tfis  various  scales  now  in  use,  which  represent 


x». 

1  Metre. 

1  Yard. 

1  Foot 

Wkere  Used. 

48  i 

.00209206 

.0019180 

.0006876-f 

U.  8.  C.  8. 

49 

.002485 

.002272 

.0007575 

50 

.00262456 

.0024000 

.0008000 

U.  8.  C.  8. 

51 

.003314 

.0030303 

.0010101 

52 

.00393685 

.0036000 

.0012000 

U.  8.  C.  S. 

58 

.003976 

.003636 

.001212 

54 

.00410088 

.00875 

.0012500 

55 

.004970 

.004544 

.0015150 

56 

.00546784 

.005000 

.0010664- 

57 

.006561423 

.006000 

.002000 

58 

.006628 

.0060606 

.0020202 

1 

59 

.0078737 

.007200 

.002400 

U.  8.  C.  8. 

60 

.007952 

.007272 

.002424 

fil     '       .008201770 

62  .00994 

63  .0109356 

64  .01181173 

65  .012424 

66  ;   .0131228 

67  .013256 

68  .01574740 

69  I   .01640354 

70  .0218712 

71  .02294414 

72  .03149480 
78  .03280708 

74  .03645231 

75  .04100885 

76  .04686726 

77  .04989670 

78  .05467847 

79  .06561416 

80  .07873700 

81  .08201770 
83  .10935694 

83  .13122833 

84  I   .16403541 

85  .218712 

80  '   .32807083 

87  .6561416  f 

88  1 

89  l!093569 

90  8.2807083 

91  39.36850 

92  52.49108+ 
98  78.787000 


.0075000 

.009088 

.01 

.0108010 

.0118181 

.012 

.0121212 

.014400 

.015000 

.02 

.0281250 

.028800 

.030000 

.03333-f 

.037500 

.0428547 

.0456273 

.050000 

.060000 

.072000 

.075000 

.100000 

.12000 

.150000 
o 

.30000 

.600000 

.914392 

1. 

3.00000 

36.0000 

48.00000 

72.0000 


.0025(K) 

.003030 

.003999 

.003603-1- 

.0037727 

.004 

.0040404 
. 0048000 
.005000 
.007999 

.0093750 
.0096000 
.010000 
•.0111111-1- 
.012500 

.0142849 

.0152091 

.016666-f 

.020000 

.024000 

.025000 

.033333-f 

.040000 

.050000 

.079999 

.100000 
.200000 
.304464 
.333333 
l.OOOO 

12.0000 
16.0000 
24.0000 


U.  8.  C.8. 


U.  8.  C.  8. 
U.  8.  C.  8. 


U.  8.  C.  8. 


U.  8.  C  8. 


U.  S.  C.  8. 
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I  iHpitncian  tilt   SJleie-iirji  nf  Bgnnmo  EieflrU    MaeMnt»>. 
fly  Fmp.  Editin  J.   Ilowiton  and  EHhu  Thointon. 

iSead  brfort  the  Amerifaa  Phitaiophieal  SoeiefH,  Nattmitrr  lit,  1S78.) 

During  ilie  recent  compelllivelriaU  m&de  at  <be  Frankiin  loBtltnUMu  li 
the  relfttive  eflldcncy  of  fiamu  diltereiit  forms  of  Dyiiamo-Blecirfo  Hk- 
ehliies,  ilic  authors  liaving  lioen  entmgied  with  llie  work  of  deiomiininc 
■  lie  relatioRB  between  Ilie  mecluuiical  power  cnnsunml  and  the  electric  and 
lliennic  effeoti  produced,  took  the  opportunity  thus  afforded  lo  muke  a  care- 
ful study  of  many  interpsiing  cirenmstauceH  which  influentt  the  efflcioncjr 
of  these  machines. 

It  Is  proiNMud  in  the  present  papur  ti)  select  from  the  manyci 
thus  Doticed,  a  f>.*w  of  the  mcire  ioieresting,  reaerviDg  the  others  for  n 
tiire  consideration, 

It  will  readily  be  understood  from  Iho  corapamtively  now  Held  in  which 
we  had  hecn  working,  no  reliable  data  of  the  electrical  work  of  these  n 
chines  bucing  licforu  been  obtained,  That  difflculties  coostantiy  aruso  uwiaf 
lo  necessary  coiidlllona  of  operation,  and  new  developiueniH  lu  tii  the  ba- 
havlorof  the  macliinos  under  varied  conditions,  wore  cunstanilr  met. 

A  convenii^nt  ftrrungemenl  of  the  particular  circumstnncwi  we  are  about' 
to  discuss  may  be.  1st,  Those  ofiecting  the  Inlerual  work  of  the  machln 
2d.  Those  affecting  the  external  work,  and  8d,  The  rehiLio. 
internal  and  external  work. 

The  ineclianlcal  energy  employed  to  give  motion  lo  a 
trie  Machine  is  expended  in  two  ways,  viz.,  lat.  In  overcoming  Trie- 
lion  and  the  resistance  of  the  air  :  and.  ^.  In  moving  the  armature  of  tlM 
machine  Uirouub  the  magnetic  field,  the  latter  of  course  conslUuUng  solder 
the  energy  available  rorproduclnge1t»clrical  current.  The  greatest  amount 
of  power  expended  iu  the  flrst  way  was  noticed  to  be  about  17  per  cmoI.  c 
the  tiital  power  employed.  This  expenditure  was  clearly  Iniccable  to  the- 
high  speed  required  liy  the  machine.  The  speed  iherufurc  required  W' 
properly  operate  a  machine  is  on  important  factor  in  osciirlaintDg  ilK 
efficiency . 

The  above  iierccnlage  of  loss  may  not  appear  so  great,  but  when  it  il 
compared  with  the  total  work  done  in  the  arc,  as  heat,  conatlllltiug  m  U 
did  in  this  particular  instance  over  50  per  cent,  of  the  latter,  and  about  U 
per  cent,  nf  the  total  work  of  the  circuit.  Its  iudueucu  is  not  to  be  disre- 
garded. In  another  insiance  the  work  consumed  as  friction  was  equitl  U 
about  SO  per  cent,  of  that  appearing  In  the  arc  as  heal,  while  in  tliu  Oroinm* 
machine  experimented  with,  this  percentage  fell  U>  SO  |ier  cent. 
that  which  appeared  in  the  arc  as  heat,  and  whs  only  alioul  T  |ter  cenL  of 
the  total  power  consumed  in  driving  the  micUlne. 

In  regard  to  ihespcond  way  in  which  mechanical  i>ncrgy  tscjmsiiniud.  viz.; 
in  overcoming  the  resiatance  necessary  to  mov«  llio  armature  through  tha 
magnetic  field,  or  in  other  words,  to  produce  olerlrical  current.  It  must  not 
lie  euppuaed  tliat  all  this  electrical   work  apiicnrs  In  Ihi'  circuit  of  the  ma- 
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chine,  since  a  conBiderable  portion  is  expended  in  producing  what  we  term 
the  local  action  of  the  machine,  that  is  local  circuits  in  the  conducting 
masses  of  metal,  other  than  the  wire,  composing  the  machine. 

The  following  instances  of  the  relation  between  tiie  actual  work  of  the 
circuit,  and  that  expended  in  local  action,  will  show  that  this  latter  is  in 
no  wise  to  be  neglected.  In  one  instance  an  amount  of  power  somewhat 
more  than  double  the  total  work  of  the  circuit  was  thus  expended.  In  this 
instance  also  it  constituted  more  than  Ave  times  the  total  amount  of  power 
utilized  in  the  arc  for  the  production  of  light.  In  another  instance  it  con- 
stituted less  than  one-third  the  total  work  of  the  circuit,  and  somewhat 
more  than  one-half  the  work  in  the  arc. 

Of  course  work  expended  in  local  action  is  simply  thrown  away,  since  it 
adds  only  to  the  heating  of  the  machine.  And  since  the  latter  increases  its 
electrical  resistance,  it  is  doubly  injurious. 

The  local  ac'.ion  of  dynamo  electric  machines  is  analogous  to  the  local 
action  of  a  bi^ttery,  and  is  equally  injurious  in  its  effects  upon  the  availa- 
ble current. 

Again,  in  regard  to  the  internal  work  of  a  machine,  since  all  this  is  event- 
ually reduced  to  heat  in  the  machine,  the  temperature  during  running  must 
continually  rise  until  the  loss  by  radiation  and  convection  into  the  sur- 
rounding air,  are  eventually  equal  the  production,  and  the  machine  will  at 
last  acquire  a  constant  temperature.  This  temperature,  however,  will  differ 
in  different  machines  according  to  their  construction,  and  to  the  power  ex- 
pended in  producing  the  internal  work,  being,  of  course,  higher  when  the 
power  expended  in  producing  the  internal  work  is  proportionally  high. 

If  therefore  a  machine  during  running  acquires  a  high  temperature  when 
a  proper  external  resistance  is  employed,  its  cfflcioncy  will  be  low.  But  it 
should  not  be  supposed  that  because  a  machine  when  run  without  external 
resistance,  that  is  on  short  circuit,  heats  rapidly,  that  inefficiency  is'  shown 
thereby.  On  the  contrary,  should  a  machine  remain  comparatively  cool 
when  a  proper  external  resistance  is  employed,  and  heat  greatly,  when  put 
on  short  circuit,  these  conditions  should  be  regarded  as  an  index  of  its 
efflciencv. 

As  a  rule  the  internal  resistance  of  Dvnamo  Electric  Machines  is  so  low 
that  to  replace  them  by  a  battery,  the  latter,  to  pos«*es8an  equal  internal  re- 
sistance, would  have  to  be  made  of  very  large  dimensions,  so  that  the 
efficiency  of  Dynamo-Electric  Machines,  Ciiunot  be  stated  in  terms  of  bat- 
tery cells  as  ordinarily  constructed. 

In  regard  to  the  second  division,  viz.,  the  external  work  of  the  machine, 
this  may  be  applied  in  the  production  of  light,  heat,  electrolysis,  magnet- 
ism. &c. 

Where  it  is  desired  to  produce  light,  the  external  resistance  is  generally 
that  of  an  arc  formed  between  two  «\rbon  electrodes  ;  the  resistance  of  the 
arc  is  therefore  an  important  factor  in  determining  the  efficiency.  To  re- 
alize the  greatest  economy,  the  resistance  of  the  arc  should  be  low,  but 
oeTertheless  should  constitute  the  greater  part  of  the  entire  circuit  resis- 
tance. 
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In  wiiiiR  of  our  mouurements  the  rusisfainnt  iiT  the  arc  was  snrprisliigljr 
low.  Ix-'tuein  onBiitsUnoB.Mohm.,  ami  in  stiiither  .78  ohm.  Il  wiulinw- 
urvr  In  amnu  inslHaco a  an  high  m  3. 18  olims, 

Ituiny  bfl  nntmt  n*  nn  inlumsUng  fuel  thAl  wherutlie  gn'HitfBt  en. 
wiks  fluwing,  Ihu  resist«ace  uf  the  tire  theri'liy  pmducei]  wns  low.  This  ia 
iinil<)iibtedly  due  to  lilgher  icinpertituru  nnd  increused  ruporizuUon  from 
ih«  rarbone.     In  ihls  lnlUir  case  al^o  the  greulest  mtKium  of  light  wns 

The  uHiouui  of  work  appeiiriag  in  liii.'  itru  ns  nicasured  by  the  numbor 
nf  foot  potindii  eqiiivnient  thf^rclo,  ia  nut  DeceHsitrily  An  Index  nf  tho 
litfhting  (Hiwer,  In  two  insWnt-PS  i)f  mwisuremt'ot.  the  «miiunt  of  aaergj 
thus  Hp|H«ring  in  the  nrc  waswiual,  while  the  lighiin)!  powprs  were  p 
ponlonululy  as  ihreu  lo  four.  TliU  appHrenl  anonwly  U  explnint-d  by  o 
iiidvrin);  the  reaUlaiH-e  uf  the  ure.  it  being  much  less  In  the  cumt  ia  whicU 
tb«  greater  light  was  produced.  The  heal  in  this  cns<!  Iwlng  evolved  in  k 
•pace,  tho  tempemtureof  the  (.itrlions.  nnil  therefurc  their  light-giving  pow- 
ers, was  considerably  incTensed. 

A  few  remarks  iio  the  econotnicAl  pnxiuctinn  of  light  fTtini  eleeti'ienl  cur- 
rant may  uoc  be  nut  ofplace.  The  light  omitted  by  antDcandeEcenisolid  will 
increase  as  its  tf>uipeniture  is  iacrtwaed.  In  tlie  voltaic  arc  the  limit  tt 
locTWSo  of  teinp«niture  is  in  the  loo  rapid  vaporizniion  of  tlie  carl>oii> 
Belbre  Uiis  point  is  reached,  however,  the  temperature  is  siicli  thst  t 
light  emitted  is  exceedingly  Intense.  No  reliable  method  of  measuring 
the  temperature  of  the  arc  has  as  yet  been  found, 

A  well  known  method  of  olittiining  light  from  electrical  currents  is  by 
constructing  a  resistance  of  some  material  sucli  as  platinum  having  a  lilgb 
fusing  [Miint  and  heated  to  incandescence  by  the  passage  of  a  current- 
When  platinum  is  employed  the  Hmlt  to  its  IncreHse  of  tempcmtura  Is  tlie 
fusing  point  of  the  platinum,  which  Is  unquestlonablj-  but  a  fraction  oftLo 
temperature  required  to  vaporiie  carbon.  Were  the  Uklling  otf  in  t]i« 
amount  uf  light  emitted  merely  pro|>oniotiHl  lo  ihn  decrease  In  tcmpt-r*- 
ture,  tUe  method  last  described  might  be  economical.  Unfortunately  Iiow- 
cvpr  for  this  inethud,  many  facts  show  thai  the  decrease  in  the  light 
emitted.  Is  far  grentcr  than  the  decrease  of  the  teropcrawrc.  >r(«t  solids 
may  he  heated  to  UKKJ'  F..  without  praciicolly  emitting  light.  At  3000° 
F..  the  light  emitted  is  such  that  the  body  is  said  to  be  at  a  t'right  red.  At 
4000"  F.,  tbe  amount  of  light  will  havii  Increased  far  more  than  Iwlco. 
probably  as  mucli  oh  four  times  that  emitted  at  3000°  F.  It  is  reaannobl*  to 
snpiHMe  that  with  a  further  increase  ot  l«uiperatare,  tliH  same  ratio  of  in- 
crease will  be  observed,  the  proportionate  increase  in  luminous  intensity  far 
exceeding  the  Increase  in  temperature. 

It  would  therefore  appear  that  tbe  empUiym'^nl  of  a  rcsislanca  of  pbt- 
linum  or  other  Blmilar  substance,  whose  temperature  of  alteration  of  atats 
ss  compared  with  that  of  carbon  Is  low,  must  he  flir  less  ecouoinical  IhMI 
the  employment  of  Ihc  arc  itself,  which  as  now  prixluced  hna  btwn  crtl* 
mated  as  about  two  «r  three  times  less  expensive  than  gas. 
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Indeed  it  would  seem  that  future  improvemeDts  in  obtaining  light  from 
electrical  currents  will  rather  be  by  the  use  of  a  sufficient  resistance  in  the 
most  limited  space  practicable,  thereby  obtaining  in  such  space  the  highest 
possible  temperature. 

Perhaps  the  highest  estimate  that  can  be  given  of  the  efficiency  of  Dyna- 
mo-Electric-Machines as  ordinarily  used,  is  not  over  50  per  cent.  Our 
measurements  have  not  given  more  than  38  per  cent.  Future  improvements 
may  increase  this  proportion.  Since  the  efficiency  of  an  ordinary  steam  en- 
gine and  boiler  in  utilizing  the  heat  of  the  fuel  is  probably  overestimated 
at  20  per  cent.,  the  apparent  maximum  percentage  of  heat  that  could  be  re- 
covered from  the  current  developed  in  a  DynamoElectric-Machine,  would 
be  overestimated  at  10  per  cent.  The  economical  heating  of  buildings  by 
means  of  electricity  may  tlierdbre  be  regarded  as  totally  im practicable. 

Attention  has,  long  ajro,  been  directed  to  the  use  of  Dynamo-Electric 
Machines  for  the  conveyance  of  power.  Their  employment  for  this  pur- 
pose would  indeed  seem  to  be  quite  promising.  Since  in  this  case  one  ma- 
chine is  employed  to  produce  electrical  currents,  to  be  reconverted  into 
mechanical  force  by  another  machine,  the  question  of  economy  rests  in  the 
perfection  of  the  machines  and  in  their  relative  resistances. 

In  respect  to  the  relations  that  should  exist  between  the  external  and  in- 
ternal work  of  Dynamo-Electric  Machines,  it  will  be  found  that  the  great- 
est efficiency  will,  of  course,  exist  where  the  external  work  is  much 
greater  than  the  internal  work,  and  this  will  be  proportionately  greater  as 
the  external  resistance  is  greater.  Our  measurements  gave  in  one  instance 
the  relaton  of  .82  ohm.  of  the  arc  to  .49  ohm  of  the  machine,  a  condition 
which  indicates  economy  in  working.  The  other  extreme  was  found  in 
an  instance  where  the  resistance  of  the  arc  was  108  ohms.,  while  that  of 
tlie  machine  was  4.60  ohms,  a  condititm  indicating  wastefulness  of  power. 


Stated  Meeting,  Nov.  15, 1878. 

Present,  23  members. 

Vice-President,  Mr.  E.  K.  Price,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  Prof. 
Steenstrup,  of  Copenhagen,  dated  Oct.  15,  1878  (101);  the 
R.  Zoological  Society,  Amsterdam,  Oct.  15,  1878  (101 ;  Cata- 
logue, part  iii);  Teyler  Foundation,  Leyden,  Oct.  26  (101); 
Astronomical  Society,  Leipzig,  Oct.  26  (101);  Astronomical 
Observatory  of  the  Eoman  College,  Oct.  29  (96);  Royal 
Academy  of  Sciences,  Lisbon,  April  23(99);  Royal  Obser- 
vatory, Greenwich,  Oct.  29  (101);  Prof  B.  Pierce  (101); 
Buffalo  Society  of  Natural  Science,  Nov.  12  (101);  and  the 
Public  School  Library,  St.  Louis,  Oct.  28  (Catalogue  i,  ii,  iii). 
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Donations  for  the  Library  were  received  from  the  Asiatic 
Society  of  Japan  ;  the  Minister  of  Mines,  Melbourne ;  the 
Government  of  South  Australia ;  Imperial  Academy  of 
Russia ;  Society  of  Natural  History,  Moscow  ;  German  Ge- 
ological Society,  Berlin  ;  Zoologische  Garten,  Frankfurt.; 
Natural  History  Society  in  Freiberg  im  Breisgau;  N.  L. 
Mafi:azin,Gorlitz;  Zoological  Society  in  Amsterdam  ;  Royal 
Astronomical  Society,  Meteorological  Office,  Meteorological 
Society,  and  Nature,  in  London  ;  Philosophical  Society  of 
Glasgow ;  Royal  Irish  Academy ;  American  Journal,  and 
Yale  College,  New  Haven  ;  Franlclin  Institute,  Medical 
News,  American  Journal  of  Pharmacy,  and  Robinson's 
Epitomy  of  Literature,  in  Philadelphia;  National  Museum, 
and  Ministerio  de  Fomento  in  Mexico;  and  Prof.  Saenz  at 
Bogota. 

Dr.  Barker,  pursuant  to  notice,  described  the  location,  ap- 
paratus, pci'sonnel,  methods,  and  results  of  the  Solar  Eclipse 
observations  of  July  29,  last,  at  Rawlins,  and  exhibited 
photographs,  and  the  tazimeter  used  by  Mr.  Edison,  who 
was  of  the  party. 

Dr.  McQuillen  described  the  vivisection  and  subsequent 
post  mortem  dissection  of  the  brain  of  a  pigeon  (See  min- 
utes, Proc.  Vol.  XVII,  page  314)  which  lived  six  months 
between  the  operations;  and  introduced  Dr.  Carl  Seiler,  who 
described  the  methods  of  obtaining  slices  and  mounting 
them  and  exhibited  such  slices  in  a  microscope. 

A  communication  was  received  entitled  "On  some  of  the 
Characters  of  the  Miocene  Fauna  of  Oregon.  By  K  D. 
Co[»e." 

The  following  resolution  was  offered  by  Curator  Dr.  Cres- 
son,  seconded  in  writing  by  Curator  Dr.  Brinton,  and  put  to 
the  meeting  and  passed. 

Resolved,  That  the  Curators  of  the  Society  he  directed  to  make  arrange- 
ments through  the  Numismatic  and  Antiquarian  Society  of  Philadelj^ia, 
for  the  deposit  of  tlie  collection  of  Coins  and  Medals,  belonging  to  the  So- 
ciety, in  the  Pennsylvania  Museum  of  Industrial  Art,  under  agreement 
that  the  said  collection  be  properly  catalogued  and  displayed  and  retjomed 
on  demand. 

And  the  meeting  was  adjourned. 


Nov.  15,  1878.]  ^'^  fC'ope. 

On  some  of  the  Characters  of  the  Miocene  Fauna  of  Oregon, 

(Read  before  the  American  Philosophical  Society ^  November  15,  1878.) 

By  E.  D.  Cope. 

We  have  been  for  some  time  in  possession  of  information  as  to  the  ungu- 
late forms  which  inhabited  Oregon  during  tlie  Miocene  period.  Tlirough 
the  labors  of  Profs.  Leidy,  Marsh  and  Bettany,  we  have  learned  of  the 
existence  there  of  Oreodontida  in  considerable  variety  ;  of  Anchitheriidas ; 
of  peccary  like  species  ;  of  ElotJierium,  and  of  Bhinocerus,  But  of  the  un- 
guiculate  types,  of  Rodentin,  and  of  the  inferior  orders  of  Mammalia, 
almost  nothing  is  yet  known.  Having  recently  received  a  number  of 
specimens  from  the  deposits  in  question,  I  am  in  a  position  to  offer  a 
number  of  new  identifications.  The  following  species  already  known 
from  the  Miocene  of  Colorado.  I  find  contained  in  the  collection,  viz. : 
Palaolagus  haydeni ;  Canis  gregarius ;  Canis  lippincottianus;  Hyper- 
tragulus  calcaratus  ;  Leptomeryx  evansi. 

RODENTIA. 

Stenkofiber  oradatus,  sp.  nov. 

Tliis  species  is  represented  in  my  collection  by  a  cranium  wliich  is  nearly 
perfect,  the  principal  deficiency  being  the  absence  of  the  mandibular  rami. 
It  is  of  smaller  size  than  the  S.  nebrascensis  and  8,  pansus,  and  differs  from 
botli  these  species  in  the  relative  sizes  of  the  superior  molar  teeth.  The 
first  of  these  is  the  largest,  and  the  others  diminish  regularly  in  size  to  the 
last,  whose  grinding  face  does  not  present  more  than  one-third  the  ex- 
tent of  that  of  the  first.  The  triturating  surfaces  of  the  second  and 
third  have  their  long  axes  transverse.  In  all  the  crowns,  besides  the  in- 
ternal and  external  enamel  inflections,  there  is  but  one  fossette,  which  is 
anterior  to  the  external  inflection.  The  latter  has  become  isolated  from 
the  superficial  enamel  on  the  last  three  molars,  by  attrition.  The  superior 
incisors  are  flat  anteriorly  with  the  external  angle  rounded,  and  its  dentine 
presents  the  transverse  undulations  seen  in  S.  pansus. 

Measurements,  M. 

Length  of  skull  from  incisive  alveolus 0500 

Width  l)etween  summits  of  first  molars 0060 

fourth   "     0095 

Length  of  molar  series 0115 

Diameter  of  the  first  molar  i  "mcro-iKJsterior 0040 

( transverse 0045 

Diameter  of  third  molar  i  anteroposterior 0028 

( transverse 0032 

Diameter  of  fourth  molar  I '""•'«'-P**«'*'"<'^ <^20 

( transverse 0024 

From  the  above  measurements  it  is  apparent  that  the  molar  series  in  this 
ipecies  is  equal  in  length  to  the  anterior  three  molars  cf  the  8.  nebrascensis 
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and  8.  pansus.     The  posterior  fosscttes  of  the  crowns  seen  in  tliose  species 
are  wanting  in  the  S.  gradatus. 

Entoptycucs  cavifkons,  gen.  et  sp.  nov. 

Char.  yen.  Probably  of  tlie  family  SaccomyidcB.*  The  cranium  is 
elongate,  and  presents  inflated  periotic  bones,  and  slender  zygoma.  The 
foramen  infVaorbitale  is  small  and  anterior  in  position,  entering  the  maxil- 
lary bone  near  its  suture  with  the  premaxillary. 

Generic  characters.  Molars  }-},  rootless,  and  identical  in  structure.  Tlie 
crowns  are  prismatic,  and  in  the  young  stage  present  a  deep  inflection  of 
enamel  from  one  side,  the  external  in  the  superior  teeth,  the  internal  in  the 
Inferior.  After  a  little  attrition,  the  connection  with  the  external  enamel 
layer  disappears,  and  there  remains  a  median  transverse  fossette,  entirely 
enclosed  by  enamel.  The  tooth  then  consists  of  two  dentinal  columns  in 
onc!  cylinder  of  enamel,  separated  by  a  transverse  enamel -bordered  tube. 
Incisors  not  sulcate. 

The  teeth  of  this  genus  differ  from  those  of  Perognathun  in  being  with- 
out distinct  roots,  and  in  having  the  enamel  loop  cut  off  and  enclosed.  In 
Dipodomys,  the  molars  are  undivided  simple  prisms. 

Specif.  Char.  This  species  is  represented  by  some  entire  crania,  and 
numerous  separated  jaws.  The  postorbital  part  of  the  skull  is  subquadrate 
in  outline,  and  depressed  in  form.  The  interorbital  region  is  narrowed, 
but  the  superciliary  margins  d'j  not  meet  nor  converge  to  form  a  sagittal 
crest.  They  are  thickened,  forming  two  subparallel  ridges  which  are  sepa- 
rated by  a  shallow  concavity  of  the  frontal  bone.  The  nasal  bones  are  very 
narrow,  and  their  iwsterior  apices  just  attain  the  line  of  the  supcro-anterior 
angle  of  the  orbit.  The  base  of  the  malar  bone  is  much  elevated  and  very 
oblique.  The  molar  teeth  are  directed  obliquely  backwards,  the  alveolus 
of  the  first  issuing  below  the  anterior  part  of  the  orbit.  The  first  su|>erior 
molar  is  the  largest,  and  the  proportions  of  the  others  diminish  regularly 
l)osteriorly.  The  first  inferior  molar  is  a  little  smaller  than  the  second  and 
third,  and  is  about  equal  to  the  fourth.  Its  anterior  column  is  contracted, 
wiiile  the  lust  molar  is  like  the  second  and  third.  The  face  of  the  inferior 
incisor  is  flat,  and  its  enamel  is  smooth.  The  external  face  of  the  jaw  is 
bounded  below  by  a  strong  angle,  as  far  anteriorly  as  below  the  flret  molar. 

Measurements.  M 

Length  of  skull  to  incisive  alveoli 041 

Widtii  of  skull  at  mastoids 020 

"    between  orbits .005 

'•at  middle  of  muzzle 010 

Elevation  of  skull  from  second  molar Oil 

Length  of  molar  series 007 

'•       flrst  molar 002 

Width  of      "         "     002 

Length  of  crown  of  last  molar 0015 

*See  Cou^m'  Report  U.  S.  CJool.  Surv.  TerrR.  XI,  p.  491. 
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MeuBwremenis.  M. 

Width  of  crown  of  last  molar 0015 

Length  from  M.  1  to  infraorbital  foramen 007 

Depth  of  mandibular  ramus  at  M.  2 00^ 

Width  of  face  of  inferior  incisor 0016 

Entoptychus  planifbons,  sp.  nov. 

A  larger  species  than  the  E.  cavifrons,  represented  in  my  collection  by 
parts  of  crania,  and  rami.  The  former  show  that  besides  the  superior  size, 
this  species  differs  from  the  E.  cavifrons  in  the  absence  of  the  superciliary 
ridges,  and  hence  perfect  flatness  of  the  interorbital  region.  The  latter  is 
also  wider,  measuring  five-sixths  the  width  of  the  muzzle  at  its  middle, 
while  in  the  E,  eavifrons  it  is  only  half  as  wide.  The  subjoined  measure- 
ments give  the  characters  in  detail. 

MeaHtrem^nis.  M. 

Width  of  interorbital  space 007 

muzzle  at  middle 0086 

Elevation  of  skull  from  second  molar 0180 

Length  of  inferior  molar  series 0072 

Depth  of  ramus  at  M.  2 0072 

Width  of  inferior  face  at  M,  2 0043 

"    incisor 0018 

Distance  between  infraorbital  foramen  and  M.  1 0050 

Entoptychus  crassiramis,  sp.  nov. 

This,  the  largest  s]>ecies  of  the  genus,  appears  to  have  been  less  abundant 
than  the  two  already  described.  I  refer  to  it  portions  of  two  crania  and 
three  mandibular  rami,  found  separately.  The  superior  size  of  the  parts  is 
obvious,  the  posterior  three  superior  molars  having  the  same  longitudinal 
extent  as  tlie  entire  series  of  the  E.  cavifrons.  The  gradation  in  the  size 
of  these  teeth,  is  as  in  that  species,  the  grinding  surfaces  diminishing 
rapidly  in  extent  posteriorly.  The  superciliary  ridges  are  not  well  pre- 
served, but  were  probably  thickened  as  in  E.  eavifront,  and  the  interor- 
bital space  was  relatively  as  narrow,  and  not  so  wide  as  in  E.planifrons, 
The  measurements  below  exhibit  the  characters  more  exactly. 

Measurements.  M. 

Width  of  skull  between  orbits 007 

Elevation  of  skull  from  second  molar 015 

Length  of  series  of  superior  molars 0115 

Diameter  of  eecond  molar  i  a^ero- posterior. 003 

I  transverse 004 

Diameter  of  fourth  molar  i  anteroposterior. 0^ 

I  transverse 002 

In  the  mandibular  rami  the  inferior  masseteric  ridge  eztendt  to  hti^f*^ 
^e  anterior  border  of  the  first  molar,  and  is  very  |irniliiiutel 
It  results  that  both  the  exterior  and  inferior  a^MCto  of  hiB  IvtfM 
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c»ve  lo  the  anterior  extremity  of  the  cr™i,  whicb  alopeg  upwunU,  The 
i&claive  nlvL-olua,  thougb  not  prnmineat  rs  in  the  lls'^ritomorpka,  is  od  Uio 
Iiitier  elde  or  Ibe  base  or  tbe  rHinUB  In  IVoot,  anil  <be  onamel-foco  of  ibe 
incisnr.tCMtk  Is  direeteil  more  inwnrila  Ibiin  downwards.  Above tlio  alveo- 
lar  prominence,  tbe  inaer  rac«  of  the  raniuH  la  guntly  coocAve.  Tbe  ai 
rliir  origiu  of  the  coronoid  proceed  is  oppinlte  tbe  posterior  I>ordur  of  tha 
seennd  molar. 

MeaiuretitenU.  ti. 

Length  of  Inferior  molnr  scries OlOS 

Widili  of  anterior  face  of  utferiur  iaclBor. U0S8 

Depth  of  ramus  at  M.  a OOSS 

Widihof  ramus  below  at  M.  2 0070 

Pi.sunoLicii8  auLciPuoita,  gco.  cl  ^p.  nov. 
Char.  gen.  Fam.  S«teumydiiB,  Saperior  molars  rooted  and  Bhort-croirned. 
The  crowns  with  a  lateral  Assure  bordered  willi  nn  iiiflecllon  of  the  enamel 
aheath,  extending  to  their  bases.  In  the  superior  molars  this  inflection  it 
on  the  external  aide,  and  does  not  divide  tbe  crown.  Superior  inciaors  not 
grooved. 

This  genua  is  curiously  near  to  the  existing  Hr.teremyt  and  Ptrognathu* 
the  two  gencm  of  Sai-fomi/id't  with  rooted  molars.  The  former  differs  in 
having  Ibe  molars  divided  inio  two  columns,  each  of  which  is  sheathed  in 
enamel,  while  Perogniilhut  only  diSers  so  far  as  I  am  aware,  in  having  the 
superior  incifiors  grooved. 

Spreif.  Char,  This  species  reaemhles  Ibose  of  Ihe  allied  genus  B\ 
tyehti*  in  many  respecia,  Tbe  superciliary  borders  are  thickened  upwudSt 
forminET  two  ridges,  which  enclose  a  groove  between  them  which  ia  n 
pronounced  than  in  the  EiUnptgehut  ravi/mn*.  The  muzzle  is  pUna  abort 
and  conaiderably  wider  llian  the  inlcmrbilul  sjiace.  The  linse  of  the  ma- 
lar ia  thin  and  oblique,  and  llie  Joramm  infriiorbitaU  txttriut  ia  well  in 
advance  of  tlie  molar  teeth  and  at  the  anterior  part  of  the  maxillary  biKi«> 
A  groove  passes  tiackwnrda  from  its  inferior  border,  lerminaiiug  in  a  ■ 
foramen  whicb  marks  a  point  nearly  half  way  to  the  first  molar,  Wilhbl 
tbia,  another  shallow  groove  bounds  tlie  more  prominent  median  line,  Tlu 
paUlal  surface  exhiblls  two  aballow  lateral  grooves,  widch  comnieBOe<^ 
[Miaite  the  posterior  l>order  of  the  Hrst  molar. 

The  grinding  Burfacea  of  the  inularaare  tran9verM>  ovals,  only  latemipMd< 
by  the  exterior  fliwure.  The  tint  molur  ia  alijjhtly  dilfereut  in  form,  being 
larger,  ani]  its  section,  when  nui  much  worn.  Iwiug  nearly  round,  Inu 
terior  portion  extends  towards  IhL-  alveolus,  giving  anantero-|it»t«rior  oral, 
on  prolonged  wear.  Each  lootb  baa  three  roots,  one  Intcriw  aod  t' 
exterior  ;  in  the  first  they  may  be  described  as  two  |ioeterior  and  one  anla> 
rior.  The  last  molar  la  the  smallobt,  ilie  iierloa  exhibiting  a  regular  gnda- 
tion  in  si£u. 

MtatHretntnU.  M. 

Inlerorbital  width 0060 

Widtbof  murzleat  middlf 0080 
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Measurements.  M. 

Depth  of  cranium  at  M.  2 0138 

Length  of  molar  series  along  base 0080 

Diameter  of  second  molar  i  antero-posterior .0016 

I  tran8vei*se 0020 

Width  of  face  of  superior  incisor 0020 

Mbniscohys  hippodus,  gen.  et  sp.  nov. 

Oen.  Char,  The  characters  of  this  genus  are  derived  from  the  dentition 
of  both  jaws,  and  from  portions  of  the  cranium  which  are  preserved.  The 
molars  are  rooted,  and  number  \,  Those  of  the  superior  series  are  with- 
out enamel  inflections,  and  the  triturating  surface  exhibits  two  external 
and  one  internal  crescentic  sections  of  the  investing  enamel.  On  the  sec- 
ond superior  molar  there  are  three  external  crescents  in  the  typical  species ; 
and  the  first  molar  is  simply  conic.  Between  the  inner  and  external  cres- 
cents, there  are  the  curved  edges  of  enamel  plates  directed  obliquely  and 
transversely.  The  grinding  surfaces  of  the  inferior  molars  display  in  the 
unworn  condition,  two  L-shaped  transverse  crests,  connected  longitu- 
dinally on  the  median  line  ;  on  wearing,  the  lateral  emarginations  of  the 
enamel  become  shallower,  disappearing  from  the  inner  side,  but  remaining 
on  the  outer.  Incisor  teeth  not  grooved.  Foramen  infraorbitale  anterius, 
if  present,  elevated  in  position  and  near  orbit. 

The  characters  of  the  dentition  of  this  genus  resemble  those  of  the  genus 
Pteromys^  which  Is  now  confined  to  Asia  and  the  Malaysian  Archipelago. 
The  superior  molars  diflfer  from  those  of  Pteromys  in  wanting  all  reentrant 
enamel  inflection.  Specimens  in  my  collection  indicate  two  species  of 
Meniscomys, 

Specif,  Char.  Superior  molars  with  a  vertical  ridge  from  the  points  of 
junction  of  the  crescents  on  the  external  side  ;  there  are  thus  two  on  the 
second  molar,  and  one  each  on  the  third  and  fourth.  Within  each  of  the 
external  crescents  is  another  crescentic  edge  of  a  pair  of  vertical  enamel 
plates,  and  the  inner  marginal  crescent  sends  off"  a  short  transverse  branch 
towards  them.  With  attrition,  all  these  crests  unite  by  their  extremities, 
enclosing  four  distinct  lakes,  which,  after  still  further  wear,  disappear. 
Attrition  produces  a  similar  result  in  the  inferior  molars,  viz. :  two  pairs  of 
crescents  enclosing  four  lakes,  which  ultimately  wear  out.  The  inferior 
incisor  has  a  shallow  concavity  on  its  anterior  face. 

The  maxillary  bone,  anterior  to  the  molar  teeth,  is  shorter  than  the  pre- 
maxillary.  The  incisive  foramina  are  entirely  in  the  latter.  The  sides 
and  superior  aspect  of  the  muzzle  are  regularly  convex  in  transverse  sec- 
tion. The  inferior  incisive  alveolus  is  enclosed  entirely  in  the  plane  of  the 
ramus,  and  extends  posteriorly  to  below  the  last  molar  tooth.  The  masse- 
teric ridge  is  very  oblique,  and  rises  to  a  median  point  below  the  second 
molar.    The  coronoid  process  rises  from  the  fbont  of  the  last  molar. 

MeoiurefMwU,  K. 

Length  of  superior  molar  series 


Diamt-tcror  seconii  superior  molar  i  """■'""l^*''^™''-  ■  ■*'^, 

j]jlj,il        ,,         ,,         liintem-poaierior...  .0030 

tlruDHvenc OOSO 

WIdiU  of  Bopcrior  incisor 0020 

Longlh  from  Iwse  of  BtBt  superior  molar  to  base  of  in- 
cisor  DOSS 

WidUi  between  bases  of  Bwl  niolai* OOaU 

Length  of  fligi  infitrior  mular 0033 

Dt'plh  of  ntmus  ut  «ecoDd  molar 0050 

WidiU        •■       Iwlow      ■'  0038 

MEiriBComrs  mdltiplicatcs,  sp,  nov. 
This  speciM  \b  considerably  krger  than  the  3f.  hippnilu*,  and  diffbra  In 
tbe  greater  complication  of  tlie  enamel  plnles  of  the  inferior  molars.  The' 
four  crescentic  areas  are  di8Cernil)le  on  the  worn  surliees  of  tlie  e 
Which  tbe  posterior  inner  is  reduced  in  size  on  ilie  middle  two  tnolarB. 
The  two  enclosed  takes  have  very  plicate  borders  which  form  muny  sniall 
loops,  and  sometimes  they  are  hiaed  into  a  single  irrcguinr  urea.  TUe  last 
molar  Is  extendr^  a  Utile  posteriorly,  and  nil  present  an  eniranl  angle  be- 
tween llic  inner  columns.  Tlie  coronoid  process  originates  opposiM  XM 
third  molar,  and  the  masseteric  ridge  ceases  below  liie  middle  of  the  Jaw* 
below  the  second  molar. 

Meamrementi.  M. 

Probable  length  of  inferior  mokr  series 0130 

Leaglb  of  posterior  three  molat^ 0095 

Diameter  of  second  molar  \  •''"*«>- Poa.erior. OOaO 

K  tnutsverse OOSfl 

Length  of  fourth  molar 0040 

Depth  of  ramus  below  second  molar 0070 

Width        ■'  "  ■■  00.50 

Cabnivoka. 

TftMKOCKON  ALTIOKNIB,  gcn.  el  sp.  ni)V. 

n»n.  Char.  This  genus  is  only  known  from  a  niandilinlnr  ramus  wblch  \ 
supports  all  the  teelli  excfptinic  tlie  Incisors  and  proliiilily  the  lost  moUr.  f 
There  are  four  premolars  and  probably  three  imc  molars,  all  havlog  Ihe  1 
general  character  of  those  of  CunU.  Tlie  only  character  by  which  I  dia- 
linguiabed  the  new  genus  T&mnorson  is  seen  in  th«  form  of  the  heal  of  tb*  J 
Bcctorliil  lixjlh.  Inslead  of  presenting  a  concave  surlact^  bouaded  by  rldRm  ■ 
or  tubercles,  it  presents  a  more  or  less  median  culling  edge  as  in  the  piMs-  k| 
rior  premolara  of  Oxyana.  In  Ibe  typical  specie*,  Uicre  is  but  one  i 
of  cusps  on  the  flrat  tubercular  molar,  but  Ihcy  are  not  elcralwl,  and  ad 
on  one  side  of  tbe  crown.  lu  comparing  this  geuos  wilh  typts  otlierU 
C'JiififiK.  one  (.itn  recognize  la  lU  chnracteristic  peculiarity  of  tho  W 


W78.]  69  [Cope. 

tooth,  one  well-known  in  the  typical  genera  of  Viterridce  and  MustelidcB. 
Temnoeyon  is,  however,  truly  canine  in  other  details,  and  appears  to  ap- 
proach the  genus  PaUBocyon  of  Lund.  According  to  this  author,  the 
posterior  inner  tubercle  of  the  anterior  part  of  the  crown  of  the  sectorial 
tooth  is  wanting  in  that  genus,  so  that  it  is  distinct  from  the  North  Ameri- 
can form. 

Specif.  Char.  The  mandibular  ramus  is  rather  deep  and  compressed, 
much  more  so  than  in  the  Cants  latrans,  with  which  it  agrees  in  the  length 
of  the  dental  series.  As  compared  with  the  existing  species  of  CanU  and 
Vulpet  of  North  America,  the  sectorial  tooth  is  relatively  smaller  and  the 
premolars  larger.  In  this  respect  it  agrees  with  most  other  dogs  of  the 
Lower  Miocene,  and  differs  from  those  of  the  Upper  Miocene  (Loup  Fork).* 
The  posterior  tubercle  is  wanting  from  the  premolars,  excepting  the  last, 
where  it  is  large  and  obtuse,  differing  in  this  respect  also  from  most  recent 
dogs,  and  ft-om  the  cotemporary  Cants  gi'egarius.  In  the  sectorial  tooth 
the  principal  cusp  is  much  elevated  above  the  anterior,  while  the  inner 
median  is  small,  with  its  apex  in  line  with  the  anterior.  The  cutting  edge 
of  the  heel  is  not  acute,  and  is  a  little  external  to  the  median  line  ;  there  is 
a  weak  cingulumlike  angle  at  its  inner  base.  The  first  tubercular  tooth  is 
large,  nearly  equaling  in  antero-posterior  diameter  the  base  of  the  third 
premolar.  It  is  parallelogrammic  in  transverse  section,  and  supports  two 
principal  cusps  and  an  anterior  ledge.  The  cusps  are  pronounced  and 
stand  exterior  to  the  middle  line  ;  their  inner  side  slopes  to  the  base  of 
the  crown  where  there  is  no  cingulum.  The  ledge  is  higher  on  the  inner 
than  the  external  side.  There  are  no  basal  cingula  on  either  side  of  the 
bases  of  any  of  the  teeth.     The  second  tubercular  molar  is  lost. 

The  alveolar  margin  of  the  jaw  rises  behind  the  sectorial  tooth,  and  the 
inferior  margin  begins  to  ascend  below  the  middle  of  the  same  tooth  more 
decidedly  than  in  C.  lupus,  latrans  or  cuspigervs.  The  two  large  mental 
foramina,  are  situated,  the  one  below  the  second,  the  other  below  the  third 
premolars. 

Measurements.  M . 

Length  of  anterior  six  molars 07;j 

four     ••     045 

»  "  base  of  second  premolar Oil 

Elevation  of  crown     "  **  Oil 

Length  of  btise  of  fourth         *'  015 

Elevation  of  crown     "  *'  014 

Length  of  base  of  sectorial  tooth 0185 

Elevation  of  principal  cusp  of  sectorial  tooth 0160 

*'  anterior        *'  *'  *'         009 

Length  of  heel  of  sectorial 007 

Elevation        '*  *'  0085 

Length  of  crown  of  first  tubercular 0115 

*8ee  Proceediogs  Academy  Philadelphia,  1875,  p.  22,  where  I  have  discussed 
tbe  origin  and  history  of  the  seetorlal  tooth. 
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Mea»ttremem*.  M. 

Widtbofcrownofflrat  lubercukr OIWB 

Depth  of  rsmuB  at  P.  M.  S 024 


ThickneM 


.010 


Camis  crspiGRBtte,  ap.  dot. 

This  pi-euliar  species  is  ioiliciileil  by  Ihe  jrreuter  purturihe  craniuiil  with 
ilemllion,  1(1  wbicJi  are  uaiicd  lioili  mmi  of  the  lower  jaw  witb  nearly  k11 
of  Ibe  teelh  in  place.  These  indioUe  a  dog  of  small  Wik.  alioul  cqlUtllxig 
Ihe    Canit  j/regnriin  Cop<i,   but  one  presentiDg  marked  ehamciera. 

The  Ibicd  prvniolar  tooth  in  both  Jaws  differs  from  lb«  (-urriuponding  ai 
in  the  C.  gngariuii  and  in  mist  recent  species,  in  luclcing  ibu  lobe  of  lb« 
poslerinr  cutliDK  edge,  agreeing  in  this  (as  ruj^rds  tiie  Inferior  seiiM) 
with  the  Ttmitoeyon  uUigeaig.  It  la  present  in  the  fonrtli  inferior  premo- 
lar, which  has  twaides.  ».  low  heel.  The  inferinr  seclorial  UMilb  is  cbftrac- 
ti^JKcd  by  its  great  robuBlDoss  1  the  Internal  niediau  hilwrcic  U  much  «1 
vHted,  wbilu  the  principal  cuepin  abort.  The  heel  is  wide  and  Imnin-aluqied.. 
with  tbo  inner  border  as  much  elevati>d  aa  the  outer.  The  first  ititwrcuhU' 
uiolar  \»  cbaracteriEed  by  its  width  as  compareil  with  li«  lengiii  being  nearly 
as  wide  tninGvonteiy  as  fore  and  aft.  It  has  two  anterior  cusps  foiloHCd 
by  a  basin  wlib  elevated  borders  simulating  two  posterior  cusps.  T 
are  an  anterior  and  a  exterior  cinguluin.  Ttie  second  luborculur  is  h 
iature  of  the  first,  differing  in  the  more  rulitist  external  posterior  cusp,  &nd 
the  HlMence  of  e^tteroal  basal  cinguluin.  Tliere  are  no  complete  uinguln 
on  the  external  ttoses  of  ihe  oiber  inferior  leetli.  The  eecond  superior 
tulwrcular  ia  well  developed,  having  two  external  ittborcles,  Tbe  anierlur 
inner  cusp  of  the  superior  seclorial  is  distinct  and  acute,  and  thern  ii 
cinguium  along  tiie  Inner  liase  of  Ibe  crown.  The  exserted  portion  of  ihe 
canines  is  long,  slender,  and  with  an  oval  section  narrowed  behbid.  The 
enamel  of  all  the  molars  is  more  or  less  rugose,  a  clmrnaler  which  Is  only 
found  among  our  extinct  dugs  in  the  C.  gtiitiutri''nii*. 

Tliu  mandibular  rami  are  simliuw.  und  tlieir  infuriur  margin  ia  not  ■luiiL 
A  gentle  clevolion  of  the  inller  rtinimencce  liclow  ilic  rtrst  tulx-rciiTnr  hwlll 
and  Ihe  alveolar  border  rises  Iml  illtle  behind.  Tht'masseli^rirrtisBAlHitmp' 
and  well  defined, 

MtamretuerUi.  M. 

Length  of  Inferior  molar  series. 041 

"  Imseaof  four  premolars 028 

liaac  of  second        ■' .009 
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Length  of  base  of  fourth         " 

Eleratinn  of  crown     "  "         

Length  of  bnse  of  Bectnrial. OU) 

Elevation  of  principal  cusp 

Width  of  heel  of  seclorial 
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Measurements.  M. 

Diameter  of  first  tubercular  t  antero-poeterior 006 

t  transverse 005 

Antero-posterior  diameter  second  tubercular 00J?7 

Length  of  Imse  of  superior  sectorial 009 

**  bases  of  two  tuberculars 012 

**  base  of  first  tubercular 0064 

Cakis  oeirhariakus,  sp.  nov. 

This  species  of  dog  may  be  placed  with  reference  to  the  size  of  its  infe- 
rior sectorial  tooth  between  the  C.  Uppincottianus  and  C.  hartsliomianus. 
Id  the  robust  proportions  of  this  tooth  it  more  nearly  resembles  the  C. 
easpigerus.  The  mandibular  ramus  is  robust  and  shallow,  and  quite  dis- 
tinct from  the  deep  jaw  of  C.  liartsJiornianus  The  sectorial  has  perhaps 
twice  the  bulk  of  those  of  the  C.  Uppincottianus  and  G.  cuspigerus.  From 
that  of  the  latter  it  differs  further  in  the  small  inner  tubercle  and  con- 
tracted heel. 

The  sectorial  part  of  the  tooth  is  relatively  small,  not  exceeding  the  heel 
in  length,  and  its  cusps  are  low.  The  heel  is  notable  for  the  elevation  of 
tlie  tubercle  of  the  inner  side — which  exceeds  that  of  the  outer  ;  the  latter 
also,  is  contracted,  standing  within  the  external  base,  which  is  represented 
by  a  short  cinguUim.  A  weak  cingulum  below  the  sectorial  blades.  Sur- 
fnt*e  of  the  enamel  rugose  where  not  exposed  to  friction. 

Measurements,  M. 

vertical,  anterior  cusps 006 

••      heel 0038 

antero-iX)sterior 0115 

tntnsverse.  middle 006 

Depth  of  nimus  at  sectorial 012 

Thickness  of    •'  **         007 

The  affinities  of  tliia  species  arc  evidently  with  the  C.  cuRpigerun.  It  is 
named  in  honor  of  Jacob  Gcismar,  a  skillful  naturalist  of  Philadelphia. 

MaCH^IRODUS  STRIOIDEN8,  Sp.  UOV. 

This  obviously  distinct  species  is  only  represented  by  the  crown  of  a 
superior  canine  tooth,  from  which  the  apex  has  been  broken.  Its  characters 
are  so  i>eculiar  that  I  record  it  under  the  above  name,  not  knowing  whether 
I  shall  have  better  specimens. 

The  tooth  is  long  and  very  much  compressed,  much  more  so  than  in  any 
species  of  the  genus  known  to  me.  Its  anterior  and  posterior  edges  are 
finely  and  very  perfectly  denticulate  without  lateral  flexure  near  the  base. 
The  centre  of  each  side  of  the  tooth  is  occupied  by  a  wide  open  gutter,  so 
that  the  greatest  trausvei"se  diameter  of  the  crown  is  not  at  its  middle. 
These  gutters  become  planes  towards  the  ape.x,  giving  an  elongated  hex- 
agonal section.  The  size  indicates  an  animal  of  the  proportions  of  the 
If.  primm9u$,  and  smaller  tlian  the  M,  hrachyops. 


Diameters  of  sectorial 
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As  iKMiipiired  with  the  superior  c&niDe  of  the  DaptapAiiiu  tgtialidetu, 
which  the  present  specinien  reseiiibleB  iii  ita  mmptesBion  anU  flue  dentlcu- 
lalion,  it  difTers  in  its  grealur  rektive  length  anil  in  the  preaenee  of  the 
kterol  o|tea  sulci. 


DiHineter  at  Imk 


,cn>-|>08lerior.  ■ 


InuiBverfle 


I  grealeat.. 


.oiao 

.0030 
.0083 
.000143 


LenKth  of  n  ilenticle  on  bnee 

Macb^rodds  BBAcayops,  s|}.  iiov. 

Thia  species,  which  rangod  in  aizc  From  tbut  of  the  piimri  to  tlmt  ottiiH 
Jaguar,  ia  represented  iu  my  coUectloa  by  tmrts  or  two  criiniA  ;  by  nn 
tlru  cmniuin  ;  by  a  lufL  luandihukr  ruiuus  with  parts  of  the  BkcleUiu, 
by  aeveml  isolated  teeth.     The  characteriHtics  ol' the  mnkrii  in  bnthjawi 
are  thfiee  vf  lite  other  species  of  lliis  genus.     Thi'  llret  su|>eriar 
miliar  Is  two.ruoied  and  small,  occupying  tlic  middle  of  the  short 
butween  the  oaulne  and  th<«  second  preituilar.    The  latter  is  lar^o,  nud 
no   HDterior   basal   tubercles.     SecLorial   without  anterior  liasal    tubercle. 
Tubercular  tooth  small  tninsTtirBe, 

Tlio  crania  of  the  Ihree  inilivlduala  inenlioued  agree  in  man;  piirticulkts; 
and  especially  in  the  very  short  face  and  muiek'.  This  way  be  more 
actly  expressed  by  comparing  tho  inter^mce  separating  the  second  nud  third 
[ireniohir  from  the  canine  with  the  length  of  the  base  of  Ihc  latter.  From 
this  it  is  seen  thai  the  two  dimensions  are  equal,  while  in  (he  3f.  prima'' 
mi  the  flr«t  mentioned  is  much  the  longer  at  the  two.  In  the  mandible 
referred  to  this  species  another  character  is  seen  in  the  relatively  large 
size  of  The  premolars,  which  much  excfieds  thai  of  the  corrrs ponding  teeth 
iu  Jf.  primavut.  The  Qrst  ii  slated  by  Lcidy  to  have  nn  auterior  btual 
cusp,  which  is  witnting  in  the  Jf.  briichgopt. 

In  the  lirst  cranium  the  sagittal  crest  is  well  ilcveliiiml.  Thu  amina 
luoth  has  an  •>val  section  itt  the  base  at  the  crown,  whose  long  diameter 
somewhat  exceeds  Ibc  distnnce  between  it  and  the  uulerior  base  of  the  eoC' 
■iiid  premolar.  The  Inrraorbitat  foramen  Is  large.  The  second  spccimea, 
ihe  left  maxillary  and  {utrt  of  malar  hones  with  teeth,  shows  thai  tba 
length  of  the  bftseof  the  sectorial  tooth  equals  the  space  hciwocn  ilMidtll* 
middle  of  the  first  premolar.  The  su|>crior  mpect  of  Ihe  proximal  {HJitiuiL 
of  the  malar  bone  is  horizontal,  conetitutiuK  a  stufaco  not  aeen  in  llio 
c\a»ofFfUi.  The  amine  is  robust,  with  an  oval  seeliun  at  the  base.  Tto 
IHMterior  denticulate  cut^ng  edge  estende  higher  up  than  the  antorlor, 
rntiu'S  at  Ihe  base  of  the  enamel.  The  anterior  cutting  edge  is  on  Ui< 
ner  side  of  the  anterior  face  of  the  tuoth- 

Mfa»iirtment$ 

No,  I,  M. 

Length  of  muzj-1e  in  front  of  canine..... OIT. 

Diameter  of  canine  at  bwwj '«*«'»^P™'«^'«- 

<  tmnsverae 

Diaranc''  from  canine  to  p.  M.  3. 
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AfeaiuremenUi. 

No.  9,  M. 

'  Len^  of  bnsc  of  teriea  to  canine HS 

secnm)  premolar 018 

sertnrinl 035 

EleTali<»i  to  summit  of  infroorhital  foramen , 033 

Tli'*  chunLclers  liiBpluyed  by  llie  Hi'dind  cninium  lead  nic  to  suspect  tlist 
it  \a  Ibikl  ofn  reuuLle.  A.  striking  TenlLire  of  the  superior  dental  aeries  la  the 
inmll  bIjsc  of  llie  canine,  wliich  is  also  not  miicli  compressed  at  the  iiBW. 
Ad  regards  Ihe  cranium,  the  sagilljil  crest  ia  only  distinct  over  tlic  poarerior 
pun  of  the  lirain  case  ;  the  lygomala  are  nut  very  widely  expanded,  and 
the  moezle  ia  narrowed.     The  external  intVaorbilal  foramen  is  large. 

Tb«  menial  border  of  the  mandibular  ramus  is  not  flared  downwards 
but  Is  cimlinnoug,  but  the  external  is  aeparated  from  the  anterior  and  in- 
ferior faces  by  8tn>n^  angles.  The  diastema  \a  long.  Three  molars,  all 
;e ;  the  0rsl  withmit  untcrior  bitsal  tubitrcle,  tlie  sceond  with  a  large  one. 
tJ  tooth  the  longest,  with  well  developed  simple  cutting  lieel. 
MlamftmeaU.  !^l. 

Total  length  of  cranium 192 

Qrektcst  width     "  laU 

Length  of  dental  scries  with  canine OTT 

Dl«n«ler  of  canine  at  base  {  "I'^ro  posterior. X112 

Urausverse 008 

Dbtoncu  between  canine  and  second  premolar 019 

Lenglli  base  second  premolar. Olit 

X«ngth  base  sectorial 0211 

I(«jiglb  Inferior  dental  series,  with  canine 084 

diastema. 025 

Length  base  of  first  premolar. Oin 

seclurial 027 

Depth  of  ramus  below  second  premolar (laj 

sn))erior  canine 03T 

ti  Mbre-loolhed  tiger  is  larger  than  Ihe  MaehoTodu*  primatut,  and  is 
ittMtt  like  the  animal  Indicated  by  a  fregnient  of  the  lower  Jaw  numed  by 
Uldy,  Jf.  ofcideHtalh.  But  the  latter  agreta  with  the  M.  primttfun  in  llitt 
W»ii»ely  small  siw  of  teeth,  eapccially  of  the  first  premolar,  and  in  ilieir 
lepositlan,  citaracters  not  seen  in  M.  brarhyopt. 

Peuissodacttla. 
rrnBitiuH  KtimcKPs.  sp.  unv. 
Thh  anlranl  is  represented  by  a  |>onion  of  the  skeleton  including  a  com- 
plete craninmorone  Individital  wiih  mandibular  rami  of  several  others. 
The  cliaractcrs  of  llic  species  are  well  marked,  and  do  not  appiiMch  very 
o  tbt«o  of  any  other  known  to  me. 
IB  ikntl  U  consldcrshly  larger  than  that  of  A.  bnirdi,  and  the  length 
AKicn.  FBI1.US,  snc.  witi.  103.  j.    printed  n^r.  ttO,  1878. 
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is  gmier  as  compared  to  tba  trunsverae  und  vertioil  dinmcleni.  The  pw- 
(ii'biul  Togion  IB  but  liiilc  concHvc,  mid  iho  aiiiorior  liorder  or  ibe  orbit  H  • 
e.baye  the  posterior  half  or  ibe  Hrst  tnie  iiiolnr.  TUe  molnr  liitith  prcKiit 
a  tubercle  between  the  anterior  lobes,  and  s  «e«k  cingulum  extii'iids  roaod 
tlie  inner  hasv  of  the  atiterinr  odb,  ami  iu  the  second  promokr,  round  tha 
boee  of  both  inner  lobes.  Tliencc  it  posses  round  the  >uiterinr  hue  af  tbe 
crown  and  ceusea  in  a  tubercle  which  riKs  !u  cuntact  with  the  luiteriur 
medinn  crest.  On  the  posterior  side  of  the  crown  the  oingiilnm  In  llko 
manner  tenninatrB  in  ilic  large  tbreo'sided  i>osterior  marginal  tubercle. 
The  anterior  median  tubercle-crest  Is  well  distinguished  fri>m  the  antetiar  ' 
inner  tubercle  and  is  directed  vary  obliquely.  The  [loslerior  median  crest 
is  cuniinuoue  with  the  inner,  and  is  well  scpnrated  tmra  the  eitemsl 
creels.  The  external  basal  ciiigulum  Is  robust,  the  columns  nru  pnimiuent, 
and  llie  outer  fhccs  of  the  cxtrrnal  crescents  deeply  impressed  but  with  & 
well  marked  median  ridge.  Tho  external  cingulum  and  its  margiDB  is  it 
goBV:  other  purls  ot  tlio  ennmH  sniixilh.  The  first  premolar  bos  twu 
r  tv  us   Inni;  iis  the   fourlb,  und  lunger  than  Ibe 


h»i  U 


Hilar- 


Mrm 


M 


Tolal  length  of  cranium. 
Length  or  dental  series  li 


flroi  InclBur .HT 


pretnolam , 

second  premolaj. .(IIS 


Widih  or 

Diameter  ilrvt  Inie  molar  ', 


.010 


Diameteruriasttniemolar  . 


o-posterior U185 

vurBC 0169 

O'posterlor. .  MiSH 

ttrunsverse 0170 

From  A.  eoaioni  Leidy,  this  species  diflere  ninterinlly  in  the  cmnpoel-' 
tion  of  the  superior  molnn.     In  ibut  species  (here  are  no  inner  liibtsrde 
and  clngidum  ;  the  anterior  medlAo  crest  is  morn  (^mpleicly  ^leimnted  ;  it 
Anterior  cingulum  docs  not  cease  wiili  the  anterior  marriiniil  lunercle,  luid 
the  posterior  mnrginni  tubercle  is  linear,  not  trlhfdml, 

ANCRITHEItlOM  BIIACHTLOI-HDM.  Bp.  ttUV. 

Portions  n(  the  maxillary  bouca  supporting  molar  tcclli.  indicate  a  spe- 
cies of  the  size  of  Ibo  A.  tguietp".  hut  diRering  in  various  respwts. 

The  median  and  inner  tubercles  arc  not  deeply  separated,  and  the  for- 
mcr  nre  cut  off  from  tlie  external  crescents  by  a  deep  fissure.  There  Is  no- 
tubercle  between  the  bases  of  tiio  Innur  cones,  nor  is  tberL'  any  fniemal 
cingulum.  The  WIerior  cingulum  docs  not  develop  a  distinct  luljeralti,, 
and  does  not  extend  to  the  antetior  extremity  of  the  anterior  outera 
cent.  Tlie  ponlerior  clnsfulum  develops  a  large  trllicdral  tubercle^  I 
then  extends  iieurly  to  the  external  crescent.     The  cMi-riinl  cingulum  !■ 
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T-obust,  and  the  external  columns  are  prominent ;  the  intervening  spaces 
WLTe  impressed,  and  have  a  distinct  median  ridge.  Enamel  smooth  or 
slightly  rugose  at  base  of  crown. 

Measurements.  M. 

Length  of  two  superior  molars 030 

Diameter  of  first  superior  molar  |  antero-posterior. 015 

transverse 017 

These  dimensions  are  those  of  the  A.  equiceps. 

Anchithebium  lonoicristis,  sp.  nov. 

This  is  a  smaller  species  than  the  two  above  described,  having  the  di- 

Tnensions  of  the  A.  hairdi.     The  best  specimen  representing  it  consists  of 

^  right  maxillary  bone,  which  supports  all  the  molare  excepting  the  last. 

The  infraorbital  foramen  issues  above  the  third  premolar.     The  first  pre- 

*3[iolar  is  two-rooted  ;  the  second  is  not  elongate,  and  is  equal  to  the  other 

E^remolars,  or  the   penultimate   true  molar,  in  antero  posterior  diameter. 

There  are  no  interior  basal  tubercles  or  cingula,  but  the  anterior  cingulum 

lias  a  tubercle  which  is  appressed  closely  to  the  anterior  median.     The 

jjosterior  cingulum  expands  into  a  large  trihedral  posterior  marKinal  luber- 

<z\e.     The  anterior  median  tubercle  crest,  appears  in  the  worn  state  to  be 

xnoderately  distinct  from  the  internal  ;  both  it  and  the  posterior  middle  are 

c;haracterized  by  their  production  outwards  ;  the  latter  passing  between  the 

exterior  crescents  and  forming  a  junction  with  their  common  connection. 

The  external  cingula  are  not  strongly  marked,  nor  the  external  faces  of 

the  crescents  impressed  ;  the  latter  are  convex,  and  with  the  median  ridge 

little  distinct.     Enamel  smooth. 

Measurements.  M. 

Length  of  anterior  six  molars 062 

"  premolar  series 044 

Diameter  of  second  premolar -[  ""'^^'l'"*'"'"'" *"=' 

i^  transverse 014 

Diameter  of  second  true  molar  '  «»tero.posterior. 0125 

i  transverse 0105 

In  the  Annual  Report  of  the  U.  S.  Geol.  Snrv.  Terrs,  for  1873,*  I  gave 
the  comparative  characters  of  the  three  species  of  this  genus  then  known 
to  me,  viz.:  A,  bairdihoAdy  ;  A.  cuneatum  Cope,  and  A.  eroletum  Cope. 
I  now  give  a  table  in  which  the  three  species  above  described  are  intro- 
duced, with  the  A.  condoni  Leidy. 

A  A  tubercle  between  the  internal  lobes  of  the  superior  molars. 
Larger ;  median  tubercles  well  separated  ;   large  anterior  and   posterior 

marginal  tubercles A.  cqnireps. 

Smaller;  median  tubercles  not  separated  ;  no  anterior  marginal  and  a  small 

posterior  marginal  tubercle .1.  hairdi. 

A.i  No  tubercle  between  inner  lobes. 
•  Page  49G. 
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i.  ExtemnI  clngulum  robusi. 
j3  Anlerior  median  crest  liiile  or  iiol  disiinct. 
LtrgiT ;  median  crests  cut  off  exlornally  ;  no  Anlerior  nrnrginal  tuherde 

extflrnal  fuces  im pressed A.  brMhj/l'iphvm. 

Bnull :  posleriur  muilinn  crest  coaHuuut  wiili  extcraal  crtsU  -,  an  anicriur 

margiiiH]  tulwrcle  ;  estcrnnl  Tuce  little  impressed A.  Inagieriltit 

,9jS  Anterior  median  creM  ieolHed. 
Lttrger :  a  large  anlerior  marginal  tubercle ;  posterior  niarginftl  linear 

wrinkled A.  eond^nt. 

Small;  anlerior  marginal  tubercle  minute,  ffOBterior  iriiuigulHri  median 

crest*  Bliorl ;  sinooth A. 

ii.  External  cinguliim  narrow. 

External  fuces  witbuiii  median  rit);  median  crests  short,  tbc  antirrlor  cut' 

off;  marginal  tubercles  small. A.  MoMum, 
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gen.  ( 


median.  The  preceding  station  o 
AnfAippag,  where  the  median  cret 
direclion  belonging  to  Ibe  liighe 
have  short  crowns  and  long  roo 


Oca.  Char.  These  are  derivi-d  TrDm  superior  molar  teeili  Slylonutla 
allied  to  BippoOieriuia  In  details,  including  the  isoiation  of  the  a.Dterlor 
internal  enamel  covered  column,  which  thus  tarmi  an  Itilnnd  of  dentini^, 
and  in  the  prismatic  characlcr  of  the  lootli.  It  differ*  From  it  in  the  fcol 
that  the  puiterior  Internal  column  is  isolated  in  the  same  manner  as  tlic  an. 
terior,  thus  forming  a  second  island  on  the  trituraliug  surface  of  tiic  crown- 
This  interesting  new  genus  adds  one  to  the  already  numerous  fonni  of 
extinct  equine  animals.  It  carries  to  its  limit  the  line  of  deveiopmeol 
which  retains  the  inner  tubercles  of  tile  molar  crown  distinct  from  tho 
1  this  line  which  we  know  ia  the  gonufl 
B  have  nut  assumed  the  nnteru-iMMterior 
r  equine  genera,  and  where  the  tnolara 
lis.  We  may  then  bolkve  that  tiie  llntt 
which  Includes  Anehippviit,  Hippolluriam,  and  Slj/lonu*,  is  a  side  hrftDch 
from  lliat  which  terminated  in  Eq-uu:  The  Hue  of  Kquui  must  Iw  traced 
from  Anehitherinm  through  ProUikippm  and  UippidCam. 

Sptf^.Chitr.  Two  saperior  mrdar  leelii  were  accflmiiankd  by  n  i 
her  of  inferior  molars  as  having  lieeii  all  found  together,  but  wliocher  tUe;r 
Itciong  to  one  individual  is  uncertain.  The  dentinal  lakes  of  the  finpiTlor 
molar  are  confluent  by  the  median  transverse  valley,  and  increased  wom 
would  probably  join  the  posterior  pair  by  their  posterior  angles.  Tlw  Ixtr- 
ders  of  the  cenieutum  lakes  are  simple,  except  one  or  two  pllMljaiiBOn 
tiieir  opposed  adjacent  borders,  and  one  at  the  posterior  inner  part  vf  the 
puMerior.  The  internal  cniumna  arc  small,  and  their  sections  form  two 
eiiual  ovals  with  their  long  uies  anteroposterior.  The  anterior  dentinal 
lake  sends  oA  a  narrow  loop  towards  the  |)oslerior  part  of  ih«  antoriw 
column.  The  shaft  of  the  tooth  is  incun'ed,  and  the  external  fftco  is 
oqiuilly  divided  by  the  usual  ridge.  The  wide  gutters  on  each  sida  of  tlie 
latter  are   unifonnly  concave,  and   contain  a    rather  Bbatloiv    de|x»It   of 


""  [OOP*. 

o  inrnrioi  molars  the  two  medtaii  interior  tulitrclcs  are  stout,  luid 
>opfi  wbicli  iliey  bound,  am  nearly  oncliised.  Tbere  is  «  luliercle  be- 
ll the  tiues  tir  tlie  external  coluuiiis. 

MeoJiwevitati.  H. 

Length  of  crown  of  superior  molar.  (US 

Diamel^r  stipcrior  molar -' "''*""-P«"''*" "^^ 

Uransveree 018 

Long  diameter  internal  column-lake OOS 

Frum  Ilio  Pliocene  rormnliim  nf  ditto nwootl,  Grant  co.,  Oregon. 

D.EODON  SHOSHO.tBNSIS,  gen.  et  a|i.  nov. 

Otfn.  Char.  These  are  ludicaled  by  tlii:  tiirminal  portion  of  tlie  lower 
Jaw  of  A  huge  tnaiumal,  which  does  not  rewmble  that  of  anj  known 
g«nt»  uf  tills  orilcr  It  supports  on  the  side,  tliree  incisors,  one  canine, 
Kod  two  p^(^nlolu^E,  which  form  an  uninterrupted  scries.  The  first  pre- 
molnr  has  two  runts ;  and  the  canine  is  of  huge  proportions.  The  mandib- , 
Blar  symphysis  Is  coo«sitied,  and  there  are  no  osseous  tuberosities  on  it 
Diir  un  the  iidjncvut  parts  of  the  rami. 

The  charsclers  of  the  piece  on  which  Ibis  genus  is  estftblisbed  indicftie 
that  the  Ifttlur  prolmlily  pertains  to  tlie  Ohalhothtriida  along  witli  Mtrwdua 
onJ  8j/mhoT/iii'ia.  From  these  its  six  inferior  incisors  distingulsb  it,  while 
Itse  abuence  iif  a  diastema  separates  it  from  OhaU'eulheriiim.  From  Piila- 
trmjfvja  and  Limnohgat  it  tmiy  he  tnown  by  the  large  two-rooted  tlrsl  pre- 
isicilar.  or  more  mrrectly,  in  a!l  prolwbility,  by  the  Bbsence  of  the  flnit 
fkrcmolnr  of  the  inferior  series.  In  the  relatively  powerful  canines  it  re- 
sembles the  IhsI  nnmeil  rather  than  Ihe  first  named  genera, 

Sp»eif.  Char.  The  canine  teeth  are  very  robust,  as  in  the  species  of 
J^ioUuritim.  The  inferior  face  ol  llie  sympliysiB  is  not  steeply  inclined, 
i^KSil  is  (inilc  c1oognl«.  It  is  narrowed  near  the  bifurcation  and  expands  to 
t^  vounded  luoisive  border.  Tlie  first  incisor  is  narrower  than  the  second 
iKind  thini,  which  arc  robust.  There  are  two  small  menial  fonimina,  the 
la-vger  bvlow  the  anterior  root  of  the  anterior  premolar  -.  the  second  below 
tT»«;antpririr  root  of  ihc  second  premolar. 

Mtaiurementt.  H. 

Length  of  symphysis  above 150 

Width  between  bases  of  uaoiiies 100 

A nt«n)-pi)slerior  diameter  of  base  of  canine OSS 

TransTersc  "  "  second  incisor 033 

»ton«crof  b™,ofar.t  P"™"'"  [  J°'™;^"""°' J^ 

Srills  apccira  is  the  largest  of  Itic  North  American  Paritnodaetnla.  with 

VNiv  possible  enception  of  the  Meju/dut  pruutii. 

AnTioDACTYi:.*. 
BxoKntixm  auroTiANue,  up.  nov. 

•  of  a  gtinus  little  known  in  North  Amerli.ii.  in  reiircnenied  by 
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B  portion  or  ihe  lefi  man  <)i  till  lar  ramus,  in  nliicli  only  iliu  lasi  molar  la 
eufflclciitly  well  preaervud  for  idtinlifiuition.  The  latter  1b,  however,  per- 
fect, and  rurnlabes  clear  evidence  of  lliQ  former  exislenc^  im  Ihe  n 
of  tiii-RDCky  MounlalnBof  aspecieti  diBtinctfrom  ihe  ff.  am^ritanutLiaAy, 
front  iha  mure  en»t«rii  regions.  The  cunes  are  in  pain  and  aro  direcitf ' 
opposeil :  Llielr  scciiun  is  Bub-irihcdnil,  the  two  estcrnal  aidea  or  the  cx- 
Ipmal  cotics,  fonniog  n  regular  convexity-  The  cusps  are  acutely  pro- 
ilucod  aad  slightly  divcrj-isat.  The  posterior  aide  of  each  (inter  cusp  Ib  i 
excavaicd  ;  tlic  exterior  side  of  Ihe  same  pru3eai«  a  median  rib  wl^h  a  con- 
cavity on  each  side,  which  is  tenninated  below  by  nn  imperfect  clngulnt 
The  laiier  terminates  on  each  side  of  tbe  base  if  the  cusp  fn  a  rudimenbil 
cusp,  of  which  there  are  thus  four  un  the  exlcrnftl  ride  of  the  timlh.  Tlio 
Ixiufldaries  of  the  inner  fkce  of  tbe  exieroal  cusps  are  angular ;  the  poato- 
rior  one  Joins  a  corresponding  ridge  fram  tbe  Inner  cusps,  hut  there  is  no 
descending  ridge  on  tlic  anterior  inner  side  of  Ihe  Internal  clisp.  which 
.  therefore  forms  no  juncUon  with  the  opposite  part  of  tbe  exlernitl  cusp. 
The  fifth  cusp  is  well  developed,  and  sends  a  crest  inwards  to  the  interior 
liase  of  the  Interior  cuap  of  ilie  adjacent  pair. 
.V»a»Hr 


Diameior  nf  Inst  inferior  molar - 


o-postenor.^ 


.010 


This  species  is  smaller  than  tbe  II.  am»rieiiniit.  nod  diUtm  mack  in  de 
tails.     Il  is  dedicated  to  Prof.  Arnold  Guyot,  of  Princeton,  Siiw  Jnraey, 


tlm  BiillU  of  WaltAoo. 


VemTiplira  lit!  of  medah  Hruck  to 
By  lltnrg  PhiUipt,  Jr..  A.M. 

iRead  liafure  tht  Amtriean  PhUfophieitt  Sneiely,  Det.  0,  !■ 

1.  Medal  by  Pietrucd  (never  atruck  but  rejiroduced  by  galvanism).     06- 

ttrte.  Tlie  Uioecurl  in  heaven.  Zctus  in  a  quadriga  smiles  the  Titans 
with  n  thunderbolt.  Hmeru.  In  proHle  are  the  heads  of  the  emjwr- 
ors  of  Austria  and  Russia,  and  of  the  Kings  of  Prussia  and  Great ' 
Britain,  aurrounded  by  allegorical  emblems  rcpreseutiog  peace. 

2.  OAr,  Luureated  profile  facing  right  with  inscription   N*POI.K09i  BM- 

FEItKIIH. 

Rm.  Victury  holding   a  palm   braiich  and  liovering  In   llie  air  ti 
a  mass  of  broken  arms  atid  ireea.    In  tbe  exergue,  BaTAiLLK  VD 
MOST  St.  Jcas  xviii  Jtiix  mdcccxv. 

3.  Oftfl.  Laureated  proflle  racing  right  Napolkos  Bomai 
Btr:.   An  eagte  vantjnlahed  by  vultures ;  Wateri,oo.     In  the  OX«rglM,r' 

18  Jt)tKl815. 

4.  Obt.  Thrce-quarier  bust.    Wilii  :  Fr  :  G  :  L  :  ARAL'S.  Rsani  1 

QICI  P&IRC :  HKRBDITAH. 
Ree.  Victory  belweeu  two  irophien  of  uruis  and  llie  Frcnfb  llag.     Vtt 
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viKitrtR  KBFtiSMA.     In   LliH  i;xi>r-;u<?,  Ad  quatrek   bkad  d.  xvi 
itJHii  itnccvxv. 
I)t>frff.  Bust  fnoing  riglit.    Arthur  Doeb  of  Wellington. 

L  Two  JoliiGil  biuids  surroundeil    by  a  laurel  wreath  tied  wUli  rib- 
banda,  IwarijigUieniLinesorWclllngiua'B  vioiorica.  Waterloo,  J  one 


K-Obt.  Baei  facini;  left.  t>UKB  op  Wkllinoton.  Exierlor  legend.  Eng- 
land:  Pertl:  Sixain:  Siftrf*.  Rutft.  Priuf.  Aiml'.  ffolf.  ttFranee. 
Pnitadmth  iTaj/lSli. 

.  Victory  staled  od  a  stand,  lioldini;  in  lier  right  hand  a  pnlm 
bnuich  and  in  ihc  left  h  laurel.  Wellington.  Upon  the  sisnd 
Waterloo.  Extrgue,  June   18,  1915.   Exterior  legend.  The  hem  of 
fntdom,  thtpridt  of  kit  eouMry  and  the  ornamrnt  of  human  nature. 
\Obt.    TVo   l>Qst«   rnclng— Hekzoo   ton    Wbllinoton.    FtSRST  von 
BLtTcHER,     Below  Ibe  Ijusla,  Ietton. 
Bit.  A  battle.    Sciit-AcaT  bkt  la  belle  Alliance.     Exergue,  n  : 
13:  BUn.  Inn.  1815. 
POis.  Bnst  being  right,    Hbnrt  William  Marquis  or  Akolbset, 
■  Mountod  olDcer  leading   a  squadron.     CfiAnoE  OF  tbb  Britibb 
■  *T  Watkuloo,     Exergue,  .Iiine  xviii  mucccxv. 
fibt.  ProQle  Toeing    right.    Wilkelm  IV   Koenio  t.  Haknovek. 
A :  KoKMio  D :  V  I  »  Gross  Brit  :  c.  Ibl  : 
:  Victory  on  Bcnluranofiriumph.     Dkn Sieoern  ton  Waterloo 
b*s  Dakkrare  Vatkrlasd  erriehtet  Sitnotrr  D.  XVIIL  Jun. 
MDCCCXxxii,    Exergue.  jrF///Juft,  MDCCCSV. 
""  1.  Two  hcuds  fncing  each  oilier  uinler  n.  knrel  crown  in  a  frame 
[^c«d  on  8tiiinlar<l9 :    La,  Belle  allianee.  HeRzoo  vok  Wb^llisotou 
FOmt  tok  Bi.trcEtXR.  On  the  ground  asword.  a  hucklerand  a  broken 
_Mgle,  witli  Ihese  wonia,  S.  Join.   Waterloo. 

.  A  winged  figure  borne  on  clouds  bearing  n  shield  surroiindod  by 
lnseri|illon  3f.  K  faan,  Waterloo.   Inscription  on  Bliit-UI  in  ten  liuea  : 


BO  RSTiteilEIDE.'JDKS 

TAGE 

Desia:l7:  !8  Jtsi 

1815. 

P.  Two  li«adit  Tai'Ing;  BLllcaEti  Wellinoton  o 

1.   DKHBtKUnEWOBNTBN    HRLDEN    UEIIRUCQST 

■.VM    osv 


]>lillHps.t 


TDI40  DS8  MBINBIDIOEN  PBTKDBS   NACH    VIER-T&KQIOER     SCSLACHT 
BGI  LA.  BELLE  ALLIAHCE  D.  18  JuNI  181S. 

12.    Obc.  Two  superposed  heads  in  proSIc  TaciDg  lefl.    AiiKxandbr    I 

FniRO  WlLBBLM    III. 

Ben.  Quthic  pyramid,     oarkbar  SBoeii  oott  einobdbnk  sbikbb 


T  ALEKANDBR  I  keizek  vox 
Rdbsland  FRIEDERICU  WII.HKLM  III.   dbk  19  Sbptexbhr. 

1318,    UEN    ORUND8TRIK      DE8     DENKMALfl     FUB    DIE     BUHMTOLLBIf 

BRKIQNI8SR  i»  DBN  JAURGS  1913  :  1814  :  1815  : 

13.  Od«.  Same  pjniniid.    As  a  circular  leguud  a  list  of  tiie  TlcwrieiB  won 

by  the  PruMiMis  over  tlin  Fruncb,  DnisliiDg  with  La  BEtUi  ai.li- 
AKCE»  Laok*  BAa  euR  Aobk»  Farih.* 
B»v.  Aa  atvhaXc  German  Inar.ripLion.    Around  Ihe  GermitB  inscriplio 
"Monument  at  Berlin,  made  at  the  royal  iron  foundery  at  fiertin, 
erected  ia  1830,  inaugarated  March  30,  1821." 

14.  Obii.   Head  of  Bliicher  Hieing  lert,  busl  draped  in  a  lion's  skin.     Dbu 

vOusTSit   BLficaBR  vox  wahlbtatt  die  Bqhobr    Berlikb  itt 
Jabk  18111. 
lier.  St.  Michael  dealroving  the  dragon  :  below  1813  :  1814  :  1815. 

15.  ObB.  Profile  head  fiicing  rigiil.  BlOcher  ton  WABi^STAin' 

wreath, 
Jleo.  Thu  arms  of  Blueher  below  a  diicjii  robti. 

16.  Obe.  Prodie  facing  right  in  a  laurel  wruutli  ;  GHBrBBHAU. 
Hn.  Arms  of  Count  Gneiaenau. 

17.  Obe.  Profile  racing  right.     Puibdb.  Wilrblk  vos  BRAUNScnweio. 
Reo.  An  nrmorial  escutcheon,  surrounded  by  a  collur  of  an  order  uid 

cliargcd  with  six  bearings. 

18.  Obt.   Itighlproflle  bust  lnalaur«1  wroath.     WBi,l.[NaT0I4- 
Aw.  Thearmsof  the  duke. 

10.    OAd.  Led  profile,  Guillbluo  hekoi  dilkctu. 

Bev-  Four  nrins  forming  a  cross.     Le  16  Juai  ISIS. 
30.    Obn.  Horseman  galloping  right,    crows  prince  or  niiANntc.   noL 

Ree.  Within  a  crown  of  palm  and  laurel.     Wateuijm.  .Iokk  18,  ISIS. 
21.    Obc.  Profile   bust  facing  left.     F.  Mar.  G.  L.   vo«  Bl0cher.     Thi 

LIBERTIES   OK    EUROPE   BaST"    BY    tOE    CSITED    BK PORTS  OT   EkO- 
LAHD    AND    RBR    AUQII9T    Al.LIBH    TKB     PKRLIHINAKIK8    OF    FKACX 

sioKED  JIav  30,    1814.     Pmflle  busl  facing  right.     Albxakuxk 

EHP.  OF  ALL  THE  ItcSBIAe-. 

Reri.  Within  a  crown  of  palm  and  olive.    Ik  arms  iKvmcinLBiir 

rODNCIL  TRDB. 

32,    OSp.  Profile  faci.ig  left.     TdE  Dues  of  Wkllisotos. 

JUv.  Same  u  No.  SI. 
23.    Ol/t.   ProSle  tiicing  rigliU     T»b  Dukh  OF  Wklukoton. 
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k  Obo.  Bust  fkcing  loft.    Authdb  Dukb  of  Wklunoton. 

[  Btt.  Hausokum.  sarrooiidtNl  by  a  lion  and  two  flgaroa,  with  inscrip- 

liatt,  Wkli-ikotok.  born  May   17011    difd  Stpr.  14,  1803.     Legend. 

Bkttuinu  uouunh  hkk  hero  sow  at  hbst.     In  lUe  exorgou. 

Waterloo  Junt  18,  iSlH. 
\  W».  Victory  holding  a  sword  in  right  lisnd  and  in  her  left  a  otown 

OoU  ugjitU  dif  tMreiaigtan  fistre. 
Bn.  Bei  la  bell«  allianet  dureh  Blur.lier  imif  Wdiinijton  d.   IS  Junt 

1815. 
Obe.  Same  as  35. 


An.  Ddkcb  dbn  sibobbicrbn  einzoo  BlRcbbb    mm  Wbllixq- 
Tos'a  :s  P\Kr8  o.  7  Jpni  1S15 
tr.    Olie.  Tropliy,  fortneil  of  a  lielm,  a  Bword,  an  olive  limnch  wid  an  owl, 

^JUV.    StEU  SSI    LA  UKLLB  A.Lt,IAnCa  DUUCB    BBRZOO    V,    WKLLtHOTOK 
CUD  WURBTKK  ».  Bl,L'CilIBB  All  IS  JUNl  ISLl. 
C'Aii,   Idurcnted  profile   head   facing   let\.     Gbohqiuh    W.  P.  Viobm. 
ItBoiH  Britahniakuu  aBHBMs, 
mtiat.  Thi>   Itoynl   atiindard  of  Englnnd.     Above  wbllihotok.  beloir 
WATERLOO  DIB  JUN   18.   181S.    On  Uje  edge,  Pontt  WiMrivo«u»i 
tUditatoJun  18,  1817. 
'.  Profile  lacing  right.     Gulieluus  I  Beloardh  rex. 
'.  The  lion  of  WaterliH)  ou  llie  mound.     Mondmr.itcic  Watbu- 
H  erKtun  u.  D.  ccicxxiv- 
'be.  Profile  (aciag  right.     Wilhem  I.      KOHma  der  nedbrlahdbh. 
I,  The  Iton  un  a  pedestal.     In  the  eiorguiv  Waterloo. 
,  Beoeath  tlii!  All-gmiag-eyc  and  within  a  wreath  uf  palme,  a  iiim 
rmedwith  a  sword  and  hearing  a  hucltler  charged  with  a  bundle  of 
rrowB,  proiecta  a  crown  and  sceptre  under  an  oruoge  branch,  Dbo. 
BOt.  patbijE.     E?ierguu  xviii  .iiim  mdcccxt. 
'4t,  Within  an  (ink  crown:  Sociktab  Watbrixiana  martio  militdm 
Biiio  piionAT.«  fiDF.r  ADSPicK  Fkbdeiuco  A.no.  Beloarcu  Pr. 
,  Lnurealml  bead.  Prince  Begun t,  frtcingleft.  Gborob  P.  Regent. 
'41.  Ylrtory  seated  with  extended  » inga;  above  Wei.lihoton,  betow 
Watbrww  .I[.•^R  18,  1815. 
,  LAUrcoted  bead,  facing  right.     Gkorg  Prinz  Reoekt  1815. 
I  Within  two  laurel  bruuched  Waterloo,  aliove  is  n  cuirass  placed 

a  flwnrdsi  and  two  flags,     ttANNOVER^SEU  tape'Ehkbit. 
L  Same.  eiMpt  head  tacea  left. 

.  Profile  facing  right.    Fkikdekicu  Hbhzog  r.v  Nassau. 

'.  Victory  holding  a  palm  and  crowning  a  Roman  warrior.     Dbk 
XAMAuncaes  BTRETTERN  dbt  Waterloo.   Eiergue,  dbn  18  jom 
1B15. 
I  05e.  Same  hcail  ai4  ;M.  but  larger.     FHtBDBBtCH  I,  Hbbzog  ED  Nas- 
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Rev.  Within  a  laurel  crown  placed  on  a  trophy  of  flags,  Dbr  tap- 

FBBKEIT. 

86.  Obv.  Profile  bust  facing  left    Fribderich  Wilhblm  Hbrzog. 

Bev.  1815  within  a  crown  of  oak  and  laurel.     Braumschweio  sbi- 
nbn  kribgbrn  Quatre  Bras  und  Waterloo. 

87.  Obv,  F.  w.  surmounting  a  regal  crown.    Below,  Preussens  taffern 

Kribgbrn.    Circular  legend,  Qott  war  mitt  uns,  Ihm  sbi  dib 

BHRB. 

B&D.  A  cross  between  rays.     1815  in  the  centre  of  a  laurel  and  oak 
crown.     Below,  Aus  erobertebc  aBscHOxzB. 
The  same  medal  also  exists  with  the  date  1813  and  with  the  date  }}|}. 

88.  An  oval  medal  bearing  same  emblems  as  the  last.     The  inscription 

differs,  and  is  Ft^R  pflichttreue  im  Eiiiegb. 

89.  Obv.  A  ducal  coronet.     Fur  das  rbcht  :  im  kampfb. 

Rev.  A  rose  with  five  leaves  surrounded  by  a  circle  and  ten  arches. 
Below,  Hkrzogtr  :  ootha  und  altbnburo  mdcccxiv.  mdcccxv. 

40.  Obc.  The  letter  "P  "  above  a  closed  crown. 
Rev.  1815  in  a  laurel  wreath. 

41.  Obv»  A  battered  head  of  an  old  person  ;  above,  mbdaillb  db  Water- 

loo ;  below,  Au  dernier  des  chauvins  voila  tout  ce  qui  reste. 
Rev.  Revers  de  la  medaille.     15  Juin  1815.     Legend,  A  set  com- 
pagnons  de  raclee  sa  derniere  parole sigrie  cambronne. 

42.  Obv.  Monument  of  Waterloo  ;  at  the  base,  xviii  juni  mdcccxv. 
Rev.  Souvenir  du  champ  de  bataille  de  Waterloo. 

48.    Obv.  Same  monument ;  Champ  de  bataille  de  Waterloo. 
Rev.  In  an  oak  crown,  Souvenir  de  BELOiquE. 

44.  Obv.  Same  as  43. 

Rev.  In  a  circle,  De  Haze  ;  Mont  St.  Jean. 
Circular  legend,  Hotel  des  Colonnes. 

45.  Obv.  Peace  in  a  cultivated  field ;  Heil  dem  Frieden  !  Er  seonet 

REICH  DIE  ERDE. 

Rev.  An  arch  of  triumph  bearing  the  words,  Gloria  I  eure  Thaten 

BBWUNDEREN  MILLIONEN.       ExcrgUC,    1815. 

46.  X  button  ;  obverse,  Waterloo  Juin  ISHi. 

Rev.  A  landscape  with  the  Church  of  Waterloo  in  the  distance. 

47.  Obv.  Liberty  and  Victory,  holding  in  their  hands  a  crown  ;   above  a 

lion  which  has  broken  its  chains,  and  a  mass  of  arms.  In  the  back- 
ground the  lion  of  Waterloo  on  its  mound.  Eendragt  ma  akt  magt. 
Exergue  1815,  1865. 
Rev.  An  oak  crown  bound  with  bands  charged  with  seven  shields  of 
armorial  bearing.  Pr.  V.  Oranje  Saxen  Weymar  perponcher 
Brunsicyk-oels.  Uxbridge  Wellington.  Picton.  Buloto.  Ziethen. 
Blucher. 

48.  Obv.  Same  as  47,  without  any  inscription. 

Rev.  The  lion  of  Wt^terloo.     Below,  1815.     Tlerinnering  aan  het  hah$ 
eeuwfeest  18  Jvnij  1865.      Waterloo. 
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AO.   Obv.  Laureated  profile  and  bast  of  Prince  of  Orange  (Wm.  Ill)  facing 
left.    Db  held  van  Waterloo. 
Reo,  An  antique  warrior  descended  from  a  horse  is  crushing  with  an 
enormous  stone  a  conquered  foe.     Neerlands  Roem  18  Junij  1815 
plsgteg  herdotcht,   18  Junij  1865    Exergue,  De  Hranny  wrilagen, 

50.  Ohe.  A  lion  on  a  pedestal  encircled  by  a  trophy  of  arms  and  flags. 

On  the  pedestal,  zviii  junij  mdcccxv.    Legende,  Waterloo  1815- 
1865. 
Beo.  The  crowned  escutcheon  of  the  Netherlands  supported  by  those 
of  England  and  Prussia.    Below,   on  a  ribband,  Je  maintiendrai, 
Tbr  HsRimnso  (zan  de  roemrijke  dagen  f>an  1815. 

51.  Obv,  A  helmet,  sword  and  palm  beneath  the  word  Waterloo,  on 

which  the  sun  is  shedding  its  rays.   Below,  16 — 18  Junij  1815.     Ex- 
ergue, MDCCCLXV. 
jRtfo.  In  a  laurel  crown  Be  strik  is  gebroken,  en  wij  zyn  ontkomen.    P*. 
cxxiv  ▼•  7. 

52.  Medallion.   The  lion    on  its  pedestal  with  the  date    XVIIl  Juny 

ifZ) (7 (7CXF  surrounded  by  oak  and  laurel  branches ;  below,  Deus 
HOSTER  REFDGiUM  ET  VIRTUS.  On  the  edge  1815-1865.  Welling- 
ton, Bluecher,   Oranj£. 

53-     06p.   Bust  facing  left.     Georg  v,  v.  g,  g.  Kanig  v.  Hannover. 

-Ref).   In  a  laurel  crown,    Den  Siegem  bet  Waterloo  geioidmet  am  18 
Juni  1865.    On  the  edge  Nee  aspera  terrent. 

^'    Obv.   The  arms  of  the  City  of  Hanover.     Stadt  Hannover  den 
SiEGERN  V.  Waterloo  18  Juni  1815. 
tv.  Iq  a  laurel  crown,  Zur  50  Jahrigen  jubelfeier  am  18  Juni  1865. 


Stated  Meeting^  December  6,  1878. 

Present,  13  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Letters  accepting  membership  were  received  from  C.  Schor- 
^^natner,  F.R.S..  Professor  of  Organic  Chemistry,  Owens  Col- 
^«ge,  Manchester,  Nov.  4, 1878,  and  from  M.  A.  Des  Cloi- 
^eavix,  Paris,  Nov.  10, 1878. 

Letters  of  acknowledgment  were  received  from  the  R. 
I^ibrary,  Berlin  (100 ;  List) ;  Natural  History  Society,  Frei- 
W}r  in  Baden  (99 ;  100 ;  List) ;  Oberhessische  Gesellschaft, 
^lessen  (100 ;  want  99) ;  Royal  Society,  Luxembourg  (101) ; 
Statistical  Society,  London  (100 ;  Cat.  part  iii) ;  Smithsonian 
Institution  (101). 
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Letters  of  envoy  were  received  from  the  Royal  Irish 
Academy,  Oct.  1878  ,  and  the  Consul  General  of  the  Nether- 
lands,  New  York,  Nov.  22,  1878 ;  and  Prof.  Jacob  Ennis, 
Shippensburg,  Dec.  3, 1878. 

Donations  for  the  Library  were  received  from  the  Acad- 
emies at  St.  Petersburg,  Buda-Pesth,  Berlin,  Lisbon  and 
Philadelphia ;  the  Societies  at  Halle,  Bamberg,  Breslau,  and 
Bordeaux;  Flora  Batava;  London  Nature;  Nova  Scotian 
Institute,  Halifax;  Prof.  Ennis;  Essex  Institute;  Mass. 
Historical  Society :  Museum  of  Comparative  Zoology,  Cam^ 
bridge ;  American  Journal  of  Science,  and  Prof.  Marsh,  of 
New  Hampshire ;  New  Jersey  Historical  Society  ;  Mr.  Rob- 
inson, of  Philadelphia ;  the  War  Department,  and  Prof.  Cleve- 
land Abbe ;  Editor  of  the  American  Antiquarian,  Cleveland, 
Ohio;  the  Botanical  Gazette;  Dr.  J.  W.  Mallet,  of  Mexico, 
and  Mr.  Lane  S.  Hart,  State  Printer,  Harrisburg. 

A  donation  for  the  collection  of  portraits  was  received 
from  Mr.  Sol.  W.  Roberts,  a  portrait  of  the  late  Joseph 
Henry,  in  oils,  framed  and  endorsed,  "  Prof.  Joseph  Henry, 
Sec'y  of  the  Smithsonian  Institution,  &c.  Born  at  Albany, 
New  York,  Dec.  17, 1797 ;  Died  at  Washington,  D.  C,  May 
13,  1878,  in  his  eighty-first  year.  This  small  portrait  of 
Prof.  Henry  is  presented  to  the  American  Philosophical  So- 
ciety by  Solomon  W.  Roberts,  Civil  Engineer,  Philad'a, 
Dec.  1878." 

A  paper,  entitled  "  Descriptive  List  of  Medals  Struck  to 
Commemorate  the  Battle  of  Waterloo.  By  Henry  Phillips, 
Jr."  was  read  by  the  Secretary. 

Mr.  Blasius  exhibited  and  described  an  ins^enious  musical 
invention  of  Mr.  Matthews,  of  Boston,  on  the  principle  of 
the  Jacquard  Loom,  by  which  tunes  are  played,  and  the  in- 
struction of  children  in  time  and  modulation  is  made  easy. 

Prof.  Prime  described  the  moraines  and  surface  drift  de- 
posits of  Northampton  County,  Pa.,  and  exhibited  their 
positions  on  a  large  map. 

Prof.  Prime  described  the  glacial  drift  of  Northampton  County,  Peiin- 
gylvania,  as  determined  by  him  during  the  past  Summer. 
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A  glacial  moraine  may  be  traced  from  the  Wind  Gap  in  tlie  Kittatinny 
Mountain  through  Ackermannville,  Bangor  and  Williamsburg  to  Portland 
on  the  Delaware  River.  Crossing  the  river  at  this  point  it  extends  across 
New  Jersey  on  to  Long  Island.  This  Moraine  exhibits  the  hummock  sur- 
face so  common  to  glacial  moraines  everywhere  ;  sometimes  it  contains 
peat  beds  ;  is  often  forty  to  sixty  feet  higli,  and  is  the  cause  of  the  marshy 
deposits  so  frequent  in  that  portion  of  the  country.  Being  easily  cultivated 
and  the  soil  quite  productive  it  is  usually  cleared  and  cultivated. 

West  of  the  Wind  Gap  no  glacial  moraine  can  be  seen  as  far  as  the 
Lehigh  River.  That  it  has  existed,  however,  there  is  but  little  doubt  and 
was  i>robably  washed  away  again  by  aqueous  action  to  be  re-deposited  as 
modified  drift  over  most  of  the  limestone  portion  of  the  country  north  of 
the  Lehigh,  covering  the  limestone  and  rendering  its  structure  difficult  to 
determine.  This  modified  drift  is  quite  prominent  at  two  points  ;  one 
being  pn  top  of  the  hill  where  lies  West  Bethlehem,  the  other  at  Easton,  in 
w'oat  is  called  West  Ward,  both  at  a  heiirht  of  about  320  feet  above  tide- 
level.  At  West  Bethlehem  the  drift  is  distinctly  stratified,  consisting  of 
altecnated  layers  of  sand  and  pebbles  or  small  boulders.  At  Easton,  how- 
ever, such  a  bedding  is  not  so  distinct. 

The  fact  that  both  of  these  deposits  occur  almost  at  the  same  level,  would 
seem  to  indicate  that  they  had  been  dei)osited  cotemiKjraneously  by  the 
same  action,  either  fluvintile  or  due  to  a  subsidence. 

Another  glacial  moraine  also  exists  in  the  Saucon  Valley  south  of  the 
Lehigh,  it  extends  from  Friedensville  almost  to  Bingen  station  on  the 
North  Pennsylvania  Railroad. 

No  trace  of  glacial  action  has  been  jis  yet  noted  in  the  Laurentain  rocks 
forming  the  South  Mountain  in  Northampton  county,  and  the  glaciers 
either  passed  around  them  or  going  over  left  no  trace  of  their  course.  The 
former  being  probably  the  case. 

In  the  discussion  which  followed  Mr.  Lesley  added  tlie 
following  facts  which  touched  upon  the  now  so  widely 
mooted  questions  relating  to  the  Drift  phenomena  of  the 
United  States : 

He  remarked  that  there  were  similar  isolated  patches  of  gravel,  each 
several  hundreds  of  acres  in  extent,  lying  on  tlie  level  u])land  of  Delaware 
and  Chester  counties,  south  west  of  Pliiladeli)hia,  and  that  these  patches 
have  about  the  same  elevation  above  tide,  say  3o0  feet. 

The  uppermost  or  gravel  terrace  along  the  north-west  side  of  the  valley 
of  the  Delaware  River,  the  remains  of  which  have  been  traced  by  Mr. 
Lewis,  of  Germantown,  all  the  way  from  Wilmington,  in  Delaware,  north- 
ward through  Chester  county  and  the  Fairmount  Park,  halfway  to  Tren- 
ton, is  made  by  recent  levels  taken  by  Mr.  Lewis  and  Mr.  C.  W.  Ames  to 
occupy  about  the  same  geological  position.    M* 
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identified  this  high  level  terrace  at  points  in  New  Jersey  on  the  south- 
eastern wall  of  the  Delaware  River  Valley. 

At  the  date  of  this  terrace,  w^helher  in  tertiary  or  poet-tertiary  times,  tide 
wat^r  must  have  covered  not  only  Chester  and  Delaware  counties,  but 
broad  belts  of  inland,  including  the  limestone  plain  of  Northampton  and 
Lehigh  counties,  and  the  sites  of  Easton  and  Bethlehem. 

Professor  Frazer  has  discovered  two  patches  of  drift  gravel  at  points  in 
Lancaster  county,  some  miles  back  fh>m  the  Susquehanna  River,  and  dis- 
tant fh)m  each  other. 

It  is  therefore  probable  that  at  the  time  of  the  deposit  of  these  gravels  a 
large  part  of  south-eastern  Pennsylvania,  and  in  fact  of  the  whole  seaboard 
of  the  United  States,  was  at  least  400  feet  under  water. 

Whether  or  not  a  greater  depth  of  water  can  be  assigned,  may  perhaps 
be  settled  by  the  lines  of  levels  now  being  run  by  the  Geological  Survey  to 
determine  accurately  the  heights  of  the  isolated  gravel  beds,  in  connection 
with  the  study  of  other  parts  of  the  State. 

Mr.  Lesley  then  referred  to  his  discussion  of  the  1300  foot  subsidence  ot 
Western  Pennsylvania,  published  in  his  preface  to  Professor  White's  Re- 
port of  Progress  on  Beaver  county,  but  considered  all  present  generaliza- 
tions premature  for  want  of  sufficiently  accurate  data  in  a  sufficient  number 
of  places. 

It  is  possible  that  the  remarkable  terminal  moraine  described  by  the  New 
Jersey  geologists,  and  by  Professor  Prime,  may  have  had  its  geographical 
position  determined  by  the  lM)rder  of  standing  water  (ocean)  at  the  time 
when  tide  level  stood  at  least  400  feet  above  its  present  datum. 

The  Annual  report  of  the  Treasurer  was  read. 

Pending  nomination  No.  871  and  new  nomination  872 
were  read. 

The  Curators  reported  that  the  Cabinet  of  Antiquities 
had  been  removed  to  the  Academy  of  Natural  Sciences,  on 
deposit,  subject  to  demand,  in  accordance  with  the  resolution 
of  November  16, 1877,  and  receipted  for  by  W.  S.  W.  Rusch- 
enberger,  President  of  the  Academy  of  Natural  Sciences  of 
Philadelphia. 

The  Curators  reported  that  the  Cabinet  of  Coins  had  been 
removed  to  the  Pennsylvania  Museum  of  Industrial  Art  in 
Fairmount  Park,  on  deposit  in  the  custody  of  the  Numis- 
matic and  Antiquarian  Society  of  Philadelphia,  subject  to 
demand,  in  accordance  with  the  resolution  of  November 
15,  1878,  and  receipted  for  by  Henry  Phillips,  Jr.,  for  that 
Society. 
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Both  the  above  named  collections  are,  by  agreement  with 
the  respective  societies,  to  be  properly  guarded,  cared  for, 
exhibited,  and  restored  to  the  custody  of  this  Society  on 
demand. 

On  motion,  the  Curators  were  authorized  to  lend,  for  the 
use  of  the  Curators  of  the  Academy  and  Numismatic  So- 
ciety in  constructing  their  respective  catalogues  of  the  arti- 
cles thus  deposited  in  their  care,  the  catalogues  in  the  Li- 
brary of  the  American  Philosophical  Society. 

And  the  meeting  was  adjourned. 


Stated  Meeting^  December  20,  1878. 

Present,  17  members. 

Vice-President,  Mr.  Fralby,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  Royal 
Society,  London,  Nov.  27  (101) ;  Victoria  Institute,  Dec.  3 
(101) ;  Royal  Observatory,  Brusselles,  Nov.  23  (101 ;  Cat. 
jmrt  iii). 

A  letter  of  envoy  was  received  from  the  United  States 
Department  of  the  Interior,  Dec.  11, 1878. 

A  letter  of  envoy  was  received  from  M.  Lubawsky,  dated 
Nov.  24,  1878,  Viarma,  Russia. 

A  letter  requesting  exchanges  was  received  from  Mr.  Je- 
rome B.  Gray,  Corresponding  Secretary  of  the  Philosophical 
Society,  West  Chester,  Pa.,  Dec.  12, 1878.  On  motion,  the 
name  of  that  Society  was  ordered  to  be  placed  on  the  list  to 
receive  the  Proceedings  from  the  beginning. 

Also  from  Rev.  Stephen  D.  Peet,  Editor  of  the  American 
Antiquaridh,  Cleveland,  Ohio,  and  Corresponding  Secretary 
of  the  American  Anthropological  Society  and  State  Archaeo- 
logical Association  of  Ohio.  On  motion,  Mr.  Peet's  name 
was  ordered  to  be  placed  on  the  list  to  receive  the  Proceed- 
ings from  the  beginning. 
A  catalogue  of  and  receipt  ^  »<^  medals  de- 
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posited  with  the  Numismatic  and  Antiquarian  Society  was 
received  from  Mr.  Davis,  Curator. 

Donations  for  the  Library  were  received  from  the  Mel- 
bourne Mining  Survey  Office;  Russian  Geographical  So- 
ciety; Paris  Geographical  Society  and  Revue  Politique; 
Bordeaux  Commercial  Geographical  Society;  London  Na- 
ture ;  Boston  Society  of  Natural  History ;  Jlhode  Island  His- 
torical Society ;  Brooklyn  Entomological  Society  ;  Franklin 
Institute ;  Medical  News ;  Journal  of  Pharmacy,  and  E.  D. 
Cope,  Philadelphia ;  United  States  Department  of  the  In- 
terior, and  Engineer  Bureau,  Washington ;  Mexican  Agri- 
cultural Bureau,  and  M.  C.  Brogniart. 

Gen.  Russell  Thayer  read,  pursuant  to  notice,  a  paper 
on  the  "  Movement  of  Troops  in  Cities  in  cas^s  of  Riot  and 
Insurrection."  On  motion  of  Mr.  Price,  seconded  by  Mr. 
Roberts,  1000  extra  copies  were  ordered  to  be  printed  for 
general  distribution. 

Prof.  Frazer  exhibited  and  described  a  magnified  colored 
picture  of  the  crystals  in  a  transparent  slice  of  trap  from 
Lancaster  county. 

Mr.  Briggs  explained  away  the  difficulties  about  the 
amount  of  heat  developed  in  the  working  of  ice  machines, 
which  he  had  brought  before  the  notice  of  the  Society  at  a 
former  meeting,  by  reference  to  a  pamphlet  transmitted  to 
him  from  Paris  by  M.  Pictet. 

The  Annual  Report  of  the  Committee  on  Finance  was 
read  and  approved,  and  the  resolutions  recommended  there- 
in were  moved  and  adopted. 

Pending  nominations  871,  872  and  nomination  873  were 
read. 

And  the  meeting  was  adjourned. 


W78.J  8J  LThayer. 

Jfaf>emenU  of  Troops  in  Cities  in  cases  of  Riot  or  Insurrection.    By  Russell 
Ttiayer, 

(Read  before  the  Am&riean  Philosophical  Society,  Dee,  20th,  1878.) 

It  is  indeed  fortunate  that  the  cases  are  few  which  demand  the  interven- 
tion of  armed  troops  for  the  suppression  of  lawless  mobs  intent  upon  acts 
of  violence.  It  is  nevertheless  true  that  at  rare  Intervals  the  employment 
of  tbe  militaiy  force  becomes  necessary  for  the  preservation  of  public  order 
and  security.  Such  occasions  have  arisen  in  the  recent  past,  and  may  oc- 
cur in  the  future. 

It  will  be  imd^tood  in  the  treatment  of  this  subject  that  ihe  troops  re- 
ferred to  are  mintia,  although  in  general  the  rules  to  be  observed  are,  of 
oourse,  the  same  whether  regulars  or  militia  are  employed.     The  general 
reader  will  also  understand  that,  the  subject  being  treated  from  a  military 
point  of  view,  the  serious  questions  of  law  and  fact  which  precede  the  call- 
ing out  of  troops  for  the  suppression  of  violence  are  not  considered.     The 
case  supposed  is  simply  as  follows,  viz. :  an  armed  and  turbulent  mob  ex- 
ists in  a  large  city,  the  civil  authorities  are  powerless  to  suppress  violence. 
As  a  last  resort  the  military  force  has  been  duly  and  properly  called  upon, 
and  lawfully  empowered  to  act. 

Now,  two  cases  may  occur.  The  mob  may  exist  in  the  city  in  which 
the  troops  already  are  ;  or  the  troops  may  be  called  ujwn  to  go  to  a  remote 
point  to  enforce  the  laws  and  restore  order.  These  cases  will  be  considered 
separately. 

Case  I.  A  large  city  is  in  a  state  of  tumult.  An  armed  mob  exists. 
The  civil  authorities  have  endeavored  to  suppress  the  disturbance,  and  are 
powerless  to  do  so.  The  military  are  called  upon.  What  are  the  proper 
precautions  to  be  t^ken,  and  the  proper  movements  to  be  made  ? 

It  will  be  presumed  that  there  is  in  the  city  one  brigade,  consisting  of 
three  regiments  of  infantry,  a  troop  of  cavalry,  and  a  battery  of  artillery. 
The  commands  are  promptly  assembled  at  their  respective  armories  fully 
armed  and  equipped.  A  proper  supply  of  ammunition  is  issued  to  each 
command.  At  the  several  armories  the  following  dispositions  will  be 
made.  A  strong,  armed  guard  should  immediately  be  placed  at  the  doors 
and  in  front  of  the  building.  If  a  mob  collects  outside,  and  threatens  to 
force  its  way  in,  the  doors  and  windows  should  be  barricaded  with  any- 
thing that  may  be  at  hand  (chairs,  tables,  benches,  etc.,  will  serve  lor  this 
pur|K)se),  and  a  proper  force  is  to  be  placed  at  each  opening  to  rej)el  any  at- 
tack tliat  may  be  made.  It  will,  however,  in  most  cases  be  unnecessary  to 
make  such  dispositions  as  these,  as  in  circumstances  of  this  kind  the  mob  is 
generally  occupied  at  some  remote  point.  It  should  also  be  here  remarked 
that  it  adds  much  to  the  esprit  de  corps  of  the  soldiers,  and  also  materially 
impresses  a  mob  of  undisciplined  men,  if  the  troops  are  in  full  uniform, 
provided  that  uniform  is  a  serviceable  one,  as  it  should  be.  Everything 
should  be  adjusted  with  the  same  precision  as  if  the  troops  were  going 
upon  parade.     White  gloves  should  be  worn,  the  drum  corps  should  be 
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present,  and  the  proper  officers  should  be  mounted ;  this  last  is  very  im- 
portant, as  a  commanding  officer  on  foot  has  not  that  control  of  his  com- 
mand which  he  has  when  mounted,  he  cannot  see  his  men,  nor  can  they 
observe  him  or  understand  his  orders.  The  cavalry  should  also  be  mounted 
and  horses  should  be  provided  for  the  battery  of  artillery.  In  other  words 
the  commands  should  be  equipped  for  the  field.  They  will  then  be  in 
proper  condition  to  fight,  if  it  is  necessary 

The  commands  will  be  concentrated  at  some  central  point,  which  should 
be  selected  somewhat  remote  from  the  scene  of  diskirbance.  In  movmg 
from  the  respective  armories  to  the  place  of  "rendezvous"  the  several 
commands  should  avoid  any  unnecessary  noise  or  excitement.  If  possible 
they  should  reach  the  point  at  which  the  brigade  is  ordered  to  assemble 
without  coming  into  collision  with  any  portion  of  the  mob.  If.  however, 
the  passage  of  any  command  is  obstructed  and  meets  with  armed  resistance 
the  command  so  attacked  should  immediately  halt  and  prepare  to  force 
its  way  to  its  destination.  If  a  regiment  of  infantry,  it  should  be  formed 
in  column  of  companies  or  divisions.  A  line  of  skirmishers  should  then 
be  sent  forward  from  the  leading  company  for  the  purpose  of  driving  the 
mob  from  its  position.  The  skirmishers  should  approach  as  near  as  possi- 
ble to  the  enemy's  line  or  defenses,  taking  advantage  of  any  cover  that 
may  be  available,  and  should  reply  rapidly  to  his  fire.  If  necessary  the 
skirmish  line  can  be  reinforced  by  successive  lines  of  skirmishers.  The 
firing  should  continue  until  the  enemy's  fire  is  entirely  silenced,  when  a 
charge  may  be  made  upon  his  position  with  the  object  of  driving  him  from 
the  streets. 

Unless  protected  by  barricades  it  is  not  probable  that  the  mob  will  long 
withstand  the  fire  from  the  skirmish  line,  and  as  soon  as  it  is  dispersed  the 
regiment  should  proceed  to  its  destination. 

The  cavalry  and  artillery  should  pursue  somewhat  similar  tactics :  that 
is  to  say,  they  should  endeavor  to  reach  the  point  of  concentration  quietly 
and  without  disturbance  ;  but  if  the  mob  should  block  their  way  and  dis- 
pute their  passage  by  force,  decisive  measures  should  be  resorted  to.  In 
other  words,  it  is  expected  that  the  several  commands  of  the  brigade  will 
be  at  the  **  rendezvous"  at  the  appointed  hour,  and  they  will  go  there, 
peacefully  if  they  can,  forcibly  if  they  must. 

It  is  necessary  to  state  that  in  all  cases  the  General  in  command  should 
detail  a  particular  battalion  of  infantry  to  proceed  to  the  armory  of  the 
battery  of  artillery  and  escort  it  to  the  place  of  formation  of  the  brigade. 
This  force  of  infantry  will  prevent  the  artillery,  should  it  be  suddenly  at- 
tacked, from  falling  into  the  hands  of  the  mob,  by  holding  the  mob  in 
check  until  the  pieces  ciin  be  unlimbered  and  brought  into  action.  As  soon 
as  this  is  done  and  fire  is  opened  from  three  or  four  pieces  with  canister,  it 
is  probable  the  artillery  will  be  able  to  protect  itself.  The  infantry  can 
then  be  moved  to  the  rear  and  act  as  a  reserve. 

The  several  commands  of  the  brigade  having  arrived  at  the  place  of  for- 
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motion  as  ordered  by  the  General,  should  be  formed  into  three  columns,* 
as  follows :  the  centre  oonsistmg  of  the  battery  of  artillery  and  a  regiment 
oT  infantry,  and  the  right  and  left  columns  consisting  of  the  remaining 
regiments  of  influitry  ;  the  cavalry  being  assigned  to  the  weaker  command. 

The  in&ntry  of  the  centre  column  should  be  formed  in  ''close  column 
^y  diTisions."  This  formation  is  known  as  "the  order  preparatory  for 
^'^^tle  ;**  it  prepares  the  troops  for  rapid  deployment,  and  enables  them  to 
speedily  deployed  in  line  of  battle. 

The  infantry  of  the  jight  and  left  columns  should  be  formed  in  column 
companies  or  divisk>n8  at  full  distance.  This  formation  will  enable  them 
form  line  of  battle  by  a  simple  wheel  of  the  subdivisions  to  the  right  or 
^^ft,  as  the  case  may  be,  if  attacked  in  flank.  The  centre  column  is  free 
^<X>m  this  danger,  being  protected  by  the  columns  on  its  flanks. 

The  centre  column  should  be  preceded  by  an  advance-guard  composed 
^r  a  company  of  well-disciplined  troops  selected  from  the  regiment  of  in- 
^Mitry  assigned  to  that  column.  The  artillery  should  follow  at  a  distance 
of  about  three  hundred  yards  in  column  of  sections,  the  pieces  leading,  and 
each  caisson  with  ammunition  following  immediately  behind  its  piece. 
The  regiment  of  infantry  should  bring  up  the  rear.  By  placing  the  com- 
pany of  infantry  as  an  advance-guard  in  front  of  the  main  column,  it  will 
prevent  any  danger  fVom  a  surprise  ;  and  should  the  mob  be  encountered 
sooner  than  contemplated,  the  infantry  of  the  advance-guard  will  be  able 
to  hold  it  in  check  for  a  few  moments  until  the  leading  pieces  of  artillery 
can  be  unlimbered  and  loaded. 

In  moving  towards  the  district  occupied  by  the  mob,  the  three  columns 
should  proceed  simultaneously  by  parallel  streets,  within  easy  supporting 
distance  of  each  other  ;  the  heads  of  column  should  be  kept  as  nearly  us 
possible  abreast.  They  will  thus  arrive  at  the  scene  of  disturbance  together, 
and  striking  the  mob  at  different  points,  produce  a  more  decided  effect. 
Conimunication  between  the  three  columns  should  be  constantly  main- 
tained, and  should  one  of  the  columns  be  resisted  in  its  march,  the  others 
should  halt  and  reinforce  it  if  necessary.  Troops  from  the  column  not  at- 
tacked would  thus  take  the  mob  in  flank  and  demoralize  it.  At  the  head 
of  each  column  should  be  a  number  of  workmen  equipped  with  picks,  axes, 
crowbars,  and  similar  tools  to  enable  them  speedily  to  remove  any  obstruc- 
tions that  may  have  been  placed  in  the  road  to  impede  the  march  of  the 
troops. 

The  march  of  the  three  columns  from  the  place  of  formation  to  the  place 
occupied  by  the  mob  is  known  in  war  as  a  •*  niana*uvre-march, "  and,  "  it  is 
so  called  for  the  reason  that  it  has  not  for  its  object  a  simple  gain  of  ground, 

''The  advisability  of  formlDK  the  brigade  into  three  columns  of  attack  is,  of 
coarse,  somewhat  dependent  upon  circumstances.  In  the  cu.se  i>f  a  brigade  or- 
ganized as  the  one  in  question  is  supposed  to  be, and  inacity  whlcli  hixsn.  system 
of  parallel  streets  leading  towards  the  district  occupied  by  tlie  mob,  this  fornia- 
VioQ  would  be  considered  preferable.  The  brigade  may  not  be  of  suflicient 
strength  to  admit  of  its  being  divided,  in  which  case  one  or  two  columns 
should  be  formed. 
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as  it  Ike  case  with  aa  ordinarj  march,  but  to  reach  a  Bultnhle  positii: 
the  field  when  n  battle  ma;  fallow,    It  is  executed  in  the  Immediato  ni 
borliuod  or  the  enemy,  aud  reikll;  uader  hia  observation.     It  abould  lliora>' 
fore  be  characterized  by  perfect  order  anil  gruat  celerity,"  • 

Upoo  arriving  near  the  scene  of  action  a  strong  line  of  sklrmishKisf 
should  be  deployed  a  few  hundred  yards  In  front  of  each  column,  and  m< 
poriion  of  the  infantry  of  Ihn  two  Sank  columns  should  lie  deployed  in  lin* 
of  l>atile  if  the  ground  admits  of  such  deployment.  The  skirmiabei^ 
should  move  forward  and  endvavor  to  clear  the  grotmd  in  fh>nt  of  the  linG& 
If  the  mob  yields,  the  line  of  bailie  and  the  main  body  of  the  tn>np3 
follow.  If  the  mob  holds  the  ground  and  resists  by  force  of  arms, 
skirmlahers  should  fire  upon  the  miib,  and  av^ling  themeclves  of  any  slieU 
ter  that  may  present  iiself,  such  as  trees,  telegraph  poles,  doorstepa. 
endeavor  to  silence  the  enemy"*  Are.  If  considered  desirable  the  skir- 
mishers and  advance-guard  in  (h^nt  of  the  centre  column  can  be  wiibdrowa,! 
and  Are  may  be  opened  upon  the  mob  with  the  artillery.  The  skirmish  line 
can  be  roinforcedifnecessaryliy  successive  linca^ofskirmiaberisent  forward' 
IHim  the  line  of  battle. 

In  active  street  fighling  the  moutiLod  olflcers  should  be  careful  nut  to' 
uX|ii>se  themselves  unnecessarily  to  the  enemy's  fire.  The  various  m 
menlBOf  the  skirmish  line,  "the  advance,"  "the  retreat,"  etc.,  sbunld 
be  indicated  by  the  trumpeL  The  trum|)eler  should  remain  cnnstAiitlf  h 
by  the  side  of  the  officer  cuinmanding  the  skirmish  line  and  should  Bound 
tlie  various  calls  under  his  immediate  direciion. 

If  the  mob  Is  not  behind  barricades  the  artillery  should  use  canister  (can- 
ister being  leas  destructive  to  properiy  Ihan  grape,  solid  shoi,  or  shell.  Hod 
probably  more  effective  for  this  pur|>ose  at  clone  range).  If  the  enemy  la 
protected  by  defenses,  it  may  be  necessary  to  use  shell  and  solid  shot  to 
lodge  him. 

The  llring  of  the  skirmish  lino  and  the  artillery,  if  used,  should  iKi  COD* 
tinned  until  the  enemy's  Bro  Is  silenced,  when  a  charge  should  be  made  by 
n  portion  of  the  infantry  from  the  three  columns,  and  Ihc  mub  should  bt' 
driven  by  the  Iroopa  until  it  is  entirely  diBi>erspd. 

If  It  should  l>e  necessary,  a  portion  of  the  reserves  f^om  the  roar  of  oacb 
column  can  be  brought  into  action  and  the  line  of  battle  bo  extended. 

The  cavalry  in  charging  should  follow  the  remunnts  of  the  mob  Ibr  K, 
considerable  distance,  with  the  view  of  preventing  it  from  again  coneeo- 
trating. 

Upon  the  dispersion  of  the  mob  the  troops  should  lie  so  dis|>uMd  as  tm 
hold  the  ground.  The  dispositions  (hat  should  be  made  would,  of  coocM^i 
depend  on  circumstances.  If  necessary,  Imrricades  should  lie  thrown  up; 
across  the  principal  streets.  The  commanding  ground  in  the  vlclml^. 
ahould  be  occupied,  but  under  no  circumslaueea  should  the  tnwpa  be  fl»- 


•Dllfni 


1878.]  9»J  [Thayer. 

tioned  in  a  bnilding  where  they  can  be  surrounded,  or  in  such  a  position  as 
wouid  place  them  in  a  state  of  siege  by  the  mob. 

CoMe  II.  When  the  troops  are  required  to  go  to  a  distant  place,  a  remote 
city,  controlled  by  a  mob,  the  movements  would  be  somewhat  similar  upon 
arriving  on  the  ground.  The  following  points  should,  however,  be  care- 
fully considered : 

The  troops  would,  in  all  probability,  be  transported  by  rail.  They  should 
be  thoroughly  armed  and  equipped  as  in  the  previous  case.  The  men 
shonld  have  their  overcoats  and  blankets,  and  be  supplied  with  rations  and 
ammunition.  Transportation  should  be  furnished  for  the  horses  of  the 
cavalry,  artillery,  and  mounted  officers,  and  in  general  it  may  be  said  that 
the  command  should  be  prepared  for  a  campaign,  and  be  able  to  rely  upon 
its  own  resources.  This  would  make  the  men  independent,  comfortable, 
and  capable  of  enduring  privation.  The  experience  of  all  wars  demon- 
strates this  fact,  that  the  efficiency  of  troops  is  very  greatly  increased  by 
their  being  properly  clothed  and  fed. 

In  moving  troops  by  raU  through  a  country  likely  to  be  hostile,  great 
care  and  extraordinary  precautions  should  be  taken.  The  possibility  of  ac- 
cident to  the  trains  containing  the  main  body  of  the  troops  and  the  horses 
and  baggage  should  be  carefully  guarded  against. 

A  special  train  consisting  of  a  locomotive  and  one  or  two  cars  should  be 
sent  in  advance.  A  company  of  infantry  under  the  command  of  an  ex- 
perienced officer,  and  a  strong  gang  of  workmen,  provided  with  tools, 
should  be  sent  with  this  train.  The  bridges  should  be  carefully  examined, 
and  when  one  is  crossed  the  advanced  guard  should  halt  and  wait  until  the 
trains  containing  the  main  body  of  the  troops  come  up.  This  plan  of  ac- 
tion will  prevent  the  possibility  of  the  bridge  being  burnt  or  destroyed  by 
enemies  lying  in  ambush,  and  who  may  allow  the  advance-guard  to  pass 
by  in  order  to  slip  in  between  it  and  the  main  columns. 

The  several  trains  containing  the  main  body  of  the  troops  and  the  horses 
and  baggage,  etc.,  should  keep  as  close  to  each  other  as  safety  from  acci- 
dent will  permit.  In  passing  through  towns  where  danger  is  apprehended, 
a  strong  advance-guard  should  be  sent  in  front  of  the  trains.  It  might  also 
be  desirable  to  have  a  line  of  troops  march  on  either  side  of  the  cars,  and  to 
make  dispositions  to  force  a  passage  or  repel  an  attack.  The  trains  should 
close  up  to  each  other  as  they  pass  through  the  towns  on  the  route,  and  the 
men  should  not  be  permitted  to  have  any  communication  with  the  inhab- 
itants. It  is  hardly  necessary  to  state  that  there  should  be  a  strong  guard 
with  the  horses  and  baggage.     A  rear-guard  is  also  required. 

In  passing  through  tunnels  and  defiles  the  utmost  precaution  is  necessary. 
A  body  of  troops,  if  taken  unawares,  in  such  a  position,  is  in  great  danger 
of  being  destroyed.  Before  passing  through  a  cut  or  defile,  the  General 
should  assure  himself  that  the  surrounding  heights  are  not  occupied  ;  if 
they  are,  the  enemy  must  be  driven  from  them  before  the  trains  are  per- 
mitted to  enter  the  pass. 

A  tunnel  should  not  be  entered  until  it  is  found  to  be  entirely  clear,  and 


afler  the  passage  or  iLe  advance  gHani.  i 
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ir,1ii  |>assiiig  through  tliE  country,  it  glioul<l  be  found  thai  the  entire  pupnlft- 
tlou  is  alarmed  and  oppoecd  to  the  pnsange  'if  tho  trnotw,  one  brigade  ahoriM 
not  ntCempt  to  penelrate  any  fartlier.  lest  a  general  upriBiog  of  Ihe  populi" 
lion  miglii  occur,  and  tiie  "line  oT  communication"  of  the  troopa  trom 
tlieir  "hftse  of  supplies"  being  cut,  the  entire  comintuid  might  bo  sur- 
rounded and  captured. 

Such  precButiong  as  these  every  capable  General  will  observe.  Th«ir  nef 
Icct  hia  at  limes  caused  disaster  and  rnin.  ^ 

Under  no  clrcumstancea  should  the  iraina  be  mn  directly  into  llie  clt^ 
which  is  under  control  of  the  niuli :  such  action  would  be  In  the  hlgheal 
degree  imprudent,  as  the  mob  would,  In  all  probahiiiiy,  be  walling  (brtlM 
troops  at  the  depots,  and  by  attaching  ihera  while  in  llic  cars,  and  unpra- 
pured  for  nn  asbuII.  great  conntsion  and  loss  would  resull,  If  indu«d  tbe  a 
lire  commaDd  should  be  fortunate  enough  to  escape  roui. 

Upon  ncuring  the  city,  the  trains  should  close  upon  each  other  and  pm- 
ceed  with  the  utmost  caution.  Upon  arriving  wiihin  a  sliort  march  of  Ow' 
city.  Dear  the  aahurbs,  ami  if  possible  where  convenient  nmda  lead  into  tlM' 
town,  the  traiua  should  be  lialled,  the  troops  including  the  artllleij  and* 
cavalry,  should  be  disemUirked  from  ihe  cars,  and  the  st-'veral  oommandi 
be  formed. 

If  Ihree  parallel  roads  or  streets  lead  into  the  city,  a  formation  similar  lO^ 
that  pursued  in  Cose  L  can  be  followed  with  advantage.  That  Is  to  say, ' 
llie  Brigade  can  Iw  formed  in  three  colamns  and  enter  the  dty  by  tUw 
parallel  streets,  the  columns  being  within  easy  supporting  distance  of  enek.' 
other.  If  this  plan  is  not  practicable  (and  the  QenemI  can  always  decMt 
this  point,  as  he  nlll  have  with  him  a  plan  of  the  cily.  showing  the  loca- 
tion of  the  several  streets,  etc.).  he  will  be  obliged  to  move  in  one  or  two 
columns.  In  cither  case  his  command  must  he  preceded  by  nn  ndvaDce. 
guard,  and  strong  gangs  of  workmen,  cnpalile  of  leveling  any  obstruc- 
tions that  may  be  met  with.  If  possible  "flankers."  consisting  of  amall 
IxKlies  of  men,  should  be  thrown  out  u|>on  both  flanks,  their  oommandlng 
ofllcer  being  instructed  to  notify  the  Giinoral  ns  soon  as  the  position  of  the 
mob  in  the  city  is  found .  He  will  thus  be  enabled  to  make  his  dispositions 
intelligently,  and  prepare  for  tlie  attack. 

In  entering  into  the  thickly  built  up  portion  of  the  cily.  it  may  be  ftiund 
that  the  houses  on  either  side  of  the  streets  through  which  the  troops  must 
pass  are  occupied  liy  tlie  mob,  who  begin  firing  on  the  troops,  tf  snch  a 
slate  of  aflaita  should  be  found,  the  General  must  immediately  halt  tiis 
(nmraand,  and  detail  a  cprtnln  portion  of  It  lo  clear  the  houses  on 
either  side  of  his  way.  Infantry  only  is  serviceable  for  this  purpose,  and 
if  the  mob  Is  determined  in  its  resistance,  severe  fighting  wlil  have  to  be 
done.  If  the  hooscs  are  detached  and  standing  atone,  tliey  should  be  cap- 
tured by  surrounding  them  ;  if  contiguous,  and  vlguroiuly  iLethnded,  a 
passage  may  be  made  from  oneto  the  other  by  breaking  throuiilttheMpan- 
tlng  wails,  meeting  the  enemy  hand  toband.andeom|ielUng  bis  submission. 


In  no  csK  sliould  ItiQ  Geneivl  move  his  command  forward  while  he  is  ex- 
posed to  n  lUnk  Are  fmm  the  bouses  on  either  siile  of  the  street-  In  this 
eue  Iht  Baine  rule  is  npplicalile  as  is  prexcribed  for  the  passage  of  defiles, 
vit.  :  first,  clatr  tlie  dnemj  from  the  surrounding  heights  before  entering 
tlie  pam.     A  violsUoo  of  tiila  rule  maj  iead  to  aerious  results. 

The  linuses  on  either  side  of  the  streets  being  cleared,  the  Genera]  can 
nialcc  the  game  diapxsitioDs  as  were  applicable  in  Case  1.  If  the  mob  should 
resist  Lis  process  in  front,  the  Bkinnishera  that  were  deployed  in  front  of 
the  line  of  battle  should  immediately  open  fire  upon  the  enemy's  position, 
and  protecting  themselies  hy  cover  as  much  as  possible,  endeavor  to 
lilonta:  his  lire.  If  this  is  succcssftil,  a  cliargu  may  be  made  upon  him  la 
force.  A  strong  reserve  should  also  be  kept  lu  the  rear,  which  can  be 
movod  to  any  iKiint  that  niny  be  threalehed. 

Alter  the  mob  has  been  dispersed  the  truo|>s  should  boldly  take  posseg- 
two  oin  comnundinj;  position  in  the  town  and  uwaitl'urthor  developments. 
Under  no  circumstHocea  shoald  the  troops  be  ulint  up  in  n.  building  -where 
Ihey  can  be  beaiegeil  and  their  "Ihibp  of  supplies"  be  cut  off.  Sxperlence 
hu  shown  the  folly  of  such  action.  Troojis  without  wiilcr  anil  fiHxl  are 
■inickly  overcome,  ond  they  should  not  be  pluced  in  a  position  where  such 
a  misfortune  on  occur. 

If  it  is  possible  that  the  mob  may  reassemble  in  great  numbers  and  return 
io  attack  the  troops  in  their  {Hisilion,  with  the  intention  of  driving  them  H'ora 
the  plsc«,  the  position  should  be  at  once  fortlQed  by  throwing  up  earthworks 
und  linrriciulcs.  In  the  construelion  of  these  defenses  the  workmen  bet'oru 
rpferrKd  lo  will  lie  found  of  great  service.  Barricades  can  be  construct- 
ed of  anything  tlial  may  be  at  hand.  Paving-sloncs,  wagons,  carts,  furni- 
ture, bedding,  etc.,  can  be  used.  The  artillery  should  be  placed  where  it 
will  aw*iip  the  ground  in  front  of  the  defenses.  The  troops  should  then 
c&liikly  await  the  approach  of  the  mob,  and  upon  its  arrival  within  about 
one  hundred  yards,  simultaneously  pour  upon  it  a  fire  that  will  destroy  it 
and  prevent  the  possibility  of  another  attack. 

This  fact  should  be  remembered,  that  as  a  general  rule  in  these  cases  a 
display  of  weakness  or  besJIation  on  the  [mrt  of  the  troops  or  their  coni- 
inanding  officers  will  proportionately  augment  the  courage  and  numbers  of 
the  mob  and  incite  It  to  acts  of  violence.  Bold  and  resolute  action,  when 
action  in  nrccssary,  will  In  the  end  save  much  bloodshed  and  prevent  great 
desUuclion  of  jjroperty. 

It  bIiouM  be  oNerved  that  in  the  consideration  of  this  subject,  one 
brigade  of  troops  only  has  lieen  couaidered.  Should  it  be  found  necesssry 
ii>  nmploy  more  than  one  brigade,  a  division  may  be  used  advantageously. 
The  general  movements  of  the  troops,  and  the  plan  ol  action  to  be  followed, 
will  Iw  sulMlAntially  the  same  whether  a  brigade  or  adivision  bn  employed, 
Bliliouich  ill  the  latter  case  the  movements  will  be  on  a  more  extended 
scale.  A  strong  display  of  a  well-ilisciplincd  and  skilinilly'handled  force 
n  most  insUDccs  be  sufficient  in  itself  to  suppress  the  mob, 
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Contribution  to  tJis  Lithology  of  Pennsylvania. 


On  the  Physical  and  Chemical  Characteristics  of  a  Trap   occurring  at 
Williamson's  Point.    By  Persifor  Frazer,  Jr.     (1  colored  plate.) 

(Read  before  the  American  Philosophical  Society,  Dec.  2^th,  1878.) 

A  thin  vein  of  trap  intersecte  the  chloritic  rocks  at  Williamson's  Point, 
on  the  Susquehanna  River  in  Lancaster  Co.  Pennsylvania,  and  near  the 
Maryland  line. 

This  trap  dyke  which  cuts  through  the  hard  quartzoee  and  chloritic  lodc 
at  Williamson's  Point  is  peculiar  in  its  isolation  from  known  rodcB  of  Ig- 
neous origin  ;  in  the  manner  in  which  it  is  foliated  transversely  to  its  con- 
tact planes  ;  and  in  its  disappearing  on  its  under  side  in  a  feather  edge.  Us 
upper  continuation  is  now  obscure  from  the  denudation  of  the  rocki  whloh 
it  intersects,  but  as  far  as  it  can  he  followed  it  widens  in  an  upward  dlvao- 
tion,  and  the  uneven  facade  of  rock  against  which  it  appears  gives  U  tlie 
semblance  of  being  dislocated  in  places,  but  this  is  a  deception  of  the  Judg- 
ment. 

The  rocks  are  here  twisted  in  a  most  extraordinary  manner,  and  this 
twisting  is  more  remarkable  just  south  of  the  position  of  the  dyke.  A  TSlj 
fine  specimen  of  a  portion  of  this  vein,  with  both  walls  distinct  and  at- 
tached on  one  side  to  the  rock  which  it  intersected,  is  No.  1760  in  the  col- 
lection of  the  Geological  Survey. 

An  examination  of  this  specimen  will  reveal  the  fact  that  the  fissure  has 
not  been  exactly  along  planes  of  lamination,  but  truncates  the  tops  of  ser- 
eml  small  waves  into  which  the  strata  have  been  forced. 

A  8i)ecimen  of  this  trap  was  obtained  and  reduced  to  a  thin  section,  of 
which  a  representation  as  seen  under  a  power  of  400  diameters  and  in  pc^ar- 
ized  light  has  been  very  faithfully  made  by  Mr.  Faber. 

It  was  not  found  expedient  in  this  drawing  to  imitate  exactly  all  the  de- 
tails in  any  one  field  of  view,  but  the  more  chamcteristic  exponents  of  the 
minute  crystals  were  brought  together  from  all  parts  of  the  slide  and  sob- 
stituted  for  those  less  perfectly  formed;  due  regard  being  had  always  to  the 
proportions  in  which  the  several  constituents  of  the  mass  manifested  them- 
selves. 

In  the  centre  of  the  field  is  a  large  double,  or  multiple,  columnar  crys- 
tal of  labradorite  to  the  bottom,  and  to  the  middle  of  which  other  smaller 
crystals  are  attached — whether  accidentally  in  contact  or  an  offshoot  in 
the  former  case  is  not  certain. 

In  the  upper  left  hand  portion  of  the  field  a  curious  instance  of  the  split- 
ting  of  labradorite  may  be  observed.  It  was  at  first  thought  that  the  ap- 
parent divergent  curvature  of  the  two  branches  of  this  crystal  might  be  an 
optical  dt'lnsion,  and  that  in  reality  two  independent  individuals  were  thus 
accidentally  in  contact  at  one  extremity.  Under  higher  powers  than  that 
here  given,  however,  it  proved  to  hv.  an  actual  nunificiilion  of  the  mass 
from  one  common  slock  like  the  growth  of  twigs  from  the  same  branch. 

The  other  labradorite  crystals  will  be  easily  distinguished   by  the  eye, 
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and  as  usual  are  characterized  by  their  tendency  to  separate  into  two  or 
more  parts,  colored  respectively  light  brown  and  pale  blue. 

The  four  masses  of  pyroxene  are  equally  distinguishable  by  the  peculiar 
act,  work  of  clefts  which  cover  surfaces,  which  in  i)oIarized  light  present 
usually  one  of  the  tints  here  distributed  among  them.  It  is  often  tlie  case 
^vlxen  a  thin  slide  has  been  carefully  and  evenly  made,  that  at  a  certain  posi- 
tion of  the  analyzer  all  the  labradorite  divides  ilself  into  its  two  character- 
is  t.ic  colors  depending  upon  the  positions  of  the  optical  axes  of  a  pair 
o^  s  series  of  the  twins.  With  pyroxene  it  is  different.  The  fragments,  in 
tli^sse  traps  at  least,  rarely  show  definite  crystalline  form,  and  in  any  given 
I>osition  of  the  analyzer  there  may  be  found  specimens  exhibiting  any  of 
^b^  indefinitely  large  number  of  gradations  in  color  between  bright  green 
^^*^d  dark  violet  which  accompany  the  rotation  of  the  analyzer  through  the 
gle  which  separates  the  projection  of  their  optical  axes. 
Only  a  single  hexagonal  section  is  given  in  the  picture,  but  these  figures 
distributed,  though  not  profusely,  throughout  the  mass.  This  is  proba- 
bly a  minute  column  of  Apatite,  and  the  low  percentage  of  Phosphoric 
Oj(ide  in  the  accompanying  analysis  sufiSciently  explains  why  these  forms 
^rc  comparatively  rare. 

A  number  of  these  hexagonal  forms  having  been  examined,  it  was  found 
that  when  most  symmetrical  they  exercised  no  influence  on  polarized  light 
and  were,  therefore,  sections  perpendicular  to  the  optical  axis  of  an  hex- 
agonal crystal  since  the  basal  plane  assumed  this  form. 

Bat  where  the  hexagons  were  distorted,  or  in  the  frequent  cases  where 
they  were  covered  by  a  film  of  vitreous  pyroxene  or  labradorite,  the  ex- 
tinctions were  more  or  less  irregular 

One  of  the  quasi -hexagons  measured  0.048  mm.  between  the  ^larallel 
edges. 

The  comparatively  large  rhombic  figure  is  in  all  probability  a  section  of 
calcite  parallel  to  one  of  the  planes  of  the  rhombohedrou.  Several  of  these 
figures  were  measured  and  examined.  One  of  them  was  0.11  millimeter 
in  the  longer  axis.  The  angles  as  measured  were  81°  03'  and  98°  86'  re- 
spectively. This  crystal  showed  four  positions  of  maximum  transparency, 
and  four  positions  of  extinction  alternating  with  each  other  at  distances  of 
45°»  Another  and  the  largest  similar  section  which  was  measured  showed 
a  longer  axis  equaled  to  0.25  mm. 

An  examination  under  the  improved  Fuss's  microscope  with  a  magnify- 
ing power  of  275  diameters  gave  : 

Acute  angle 80^  30M 

Obtuse  angle 99^  30' ) 

In  this  case  there  was  no  general  extinction  of  light  during  one  revolu- 
tion with  or  without  the  quartz  prism. 

*The  mlcrogonlometer  having  been  set  at  zero  when  the  Nlcols  were  crossed, 
the  saoceedlng  positions  of  extinction  were  very  nearly  0°,  90^  lS(y\  and  270° 
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The  inodiQcatioQS  of  light  at  a  few  points  seemed  to  be  caused  by  im- 
purities. 

A  small  rhomb  examined  in  the  FUss  instrument,  under  a  magnifying 
power  of  275  diameters  gave  : 


Acute  angle  (imperfect) TS^'  30' 

Obtuseanffle  **  98^30 
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A  profusion  of  small  black  specks  distinguished  the  face  of  this  crystal 
which  was  apparently  therefore  not  homogeneous.  It  showed  four  ex- 
tinctions. 

A  third  rhombus  at  275  diameters  showed  : 

Acute  angle '''^°li7q^ 

Obtuse  angle 101°  f 

Neither  of  the  above  angles  was  perfect. 
This  crystal  also  showed  four  extinctions. 

The  ground  mass  is  composed  of  minute  objects,  often  stellate  in  struc- 
ture, among  which  are  probably  small  columnar  masses  of  Rutile,  as  the  ti- 
tanic oxide  in  the  analysis  suggests.  They  are  exceedingly  small  and,  ex- 
cept here  and  there,  do  not  indicate  any  definite  order  or  arrangement. 

This  ground  mass  is  not  certainly  determined.  The  tufts  ar*;  sometimes 
flat  and  frayed  at  the  ends  like  a  piece  of  worn  cloth.  They  polarize 
feebly  within  different  shades  of  brown. 

The  following  is  an  analysis  of  this  trap  by  Dr.  Genth. 

Silica  (SiO,) 50.79 

Titanic  Oxide  (TiO.,) 0.70 

Phosphoric  Oxide  (PA) 0.15 

Alumina  (  Al A) 14. 19 

Iron  Sesquioxide  (FeA) ^-^4 

Ferrous  Oxide  (FeO) 7.44 

Manganous  Oxide  (MnO) 0.48 

Lime  (CaO) 9.75 

Magnesia  (MgO) 7.88 

Potash  (K,0). 0.95 

Soda  ( Na,0) 1.89 

Ignition 1.95 


Total 100.01 


1 


Herewith  arc  presented,  side  by  side,  average  analyses  of  Labradorite  and 
of  Pyroxene  both  Ciilculatcd  from  the  data  given  in  the   last  edition  of 
Dana's  System  of  Mineralogy  (Fifth  Edition,  1877).     The  former  is  based 
upon  forty  analyses  of  Labradorite  and  the  latter  on  eighteen  analyses  of 
Pyroxene  from  eruptive  rocks. 
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Silica  (8iO,) 

Alumina  (Al^Oj) 

Iron  Sesqoi-oxide  (Fe,Ojj) 
Ferrous  Oxide  (Fep ) . . . . 

Magnesia  (Mg^O) , 

Lime  iCaO) 

Soda  (Na.O) 

Potash  (K,0) 

Manganous  (MnO) 

Water 


Labradorlte 
average  of 
40  analyses 

Pyroxene 
average  of 
18  analyses. 

53.00 

49.35 

27.96 
1.33 

0.98 

10.88 

4.09 

1.08 

0.84 

100.11 

5.79 

8.80 
13.88 

20.86 

^^^^ 

0.27 

1 

1 

0.19 

98.64 

In  tlie  following  table  the  percentage  of  each  constituent  in  Dr.  Genth's 
analysis  of  this  trap  is  doubled,  and  the  result  compared  with  a  column 
showing  the  sums  of  the  percentages  of  the  average  Labradoritc,  and  the 
average  Pyroxene  : 


Sum  of  La- 

brHdorite  A 

Pyroxene. 


Double  Per- 
ce ntiige  of 

Dr.  Oenth's 
analysis. 


Silica  (SiO,) 

Alumina  (A\.fl^) 

Iron  Scsqui -oxide  (Fc^O,) 
Ferrous  Oxide  (FeO)  .... 
Manganous  Oxide  (MnO) . 
Magnesia  Oxide  (MgO)  . . 

Lime  (CaO) 

Soda  (NtVjO) 

Potash  (1^0) 

Water  (H,0) 


102.35 

♦102.43 

33.75 

28.38 

l.:^3 

7.60 

8.30 

14.88 

0.27 

a  90 

14.81 

15.76 

31.74 

19.50 

4.09 

3.70 

1.08 

1.90 

1.03 

|:190 

198.75 


199.17 


It  will  be  seen  that  the  two  columns  agree  remarkably  well  in  most  par- 
ticulars, which  is  the  same  as  saying  that  the  composition  of  the  rock  is 
very  nearly  what  the  chemical  analysis  of  a  mixture  of  one  molecule  of 
Labradorite  and  one  molecule  of  Pyroxene  would  show. 

In  Report  of  Progress  C,  18764  ^  number  of  similar  traps  were  discussed 
and  analyses  given  :  amongst  others  of  one  from  **  West  Rock,"  Connec- 
ticut, and  one  from  Beeler's  farm,  York  County. 

The  composition  of  the  former,  like  the  one  here  considered,  agreed  more 
nearly  with  a  distribution  of  Labradorite  and  Pyroxene  molecules  in  the 
proportion  of  one  toone,  while  the  ''Beeler"  trap  corresponded  more  nearly 
with  the  mixture  of  two  molecules  of  Labradorite  with  one  of  Pyroxene. 

•  0.70  Ti  Of  and  0.15  p.  c.  P^  Os  Included  In  Si  Of. 

t  Ignition. 

X  Second  Geol.  Survey  of  Penoa. 
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In  the  present  case  tables  of  comparison  were  made  on  the  basis  of  2  L-{-P, 
and  8L+P,*  but  none  agreed  so  closely  as  the  two  first  made  and  presented 
above. 

It  should  be  mentioned  that  a  slight  error  is  due  to  the  countmg  of  all 
the  titanic  oxide  and  phosphoric  oxide  as  part  of  the  silicic  oxide,  neg- 
lecting at  the  same  time  to  make  the  necessary  allowance  for  the  quanti- 
valential  and  atom-weight  differences,  but  the  amount  of  these  substances 
was  so  small  that' the  error  will  be  entirely  inappreciable.  And  besides, 
even  this  small  error  will  be  avoided  in  the  considerations  presented  below. 

The  same  is  true  of  the  method  here  followed,  which  Is  simply  to  com- 
pare the  ascertained  percentages  of  the  compounds  instead  of  reducing  the 
analysis  to  percentage  weight  of  the  elements  and  striking  a  balance  be- 
tween the  electro-negative  and  the  electro-positive  elements.  This  latter 
method  is  much  more  exact  but  is  too  delicate  and  no  better  for  the  pur- 
pose than  the  rough  and  ready  system  here  followed.  A  comparison  of  the 
same  bodies  given  above  in  their  percentage  values  would  be  as  follows  : 


p.  c.  com- 
position. 
1  L.  i-  1  P. 


Silica  (SiO,) 

Alumina  (Al.p,) 

Iron  Sesqui-oxide  iFcfl^) 

Ferrous  Oxide  ( FeO) 

Manganous  Oxide  (MnO). 

Magnesia  (MgO) 

Lime  i  CaO) 

Soda  (Na,0) 

Potash  (K.,0) 

Water  (H  ,0) 


51.50 
16.95 
0.07 
4.17 
0.13 
7.45 
16.00 
2.55 
0.55 
0.52 


Analysis   of 
trap. 


t51.64 
14.19 
3.84 
7.44 
0.48 
7.88 
9.75 
1.89 
0.95 
tl.95 


It  will  be  observed  that  the  theoretical  composition  requires  more  Alumina 
and  Lime  than  are  given  in  the  analysis.  The  alkalies  are  about  the  same 
in  both,  for  there  is  a  little  less  soda  and  a  little  more  potash  in  the  rock, 
which  contains  also  more  iron  as  both  sesqui-oxide  and  protoxide. 

Manganese  is  too  small  to  consider,  as  is  also  the  slight  difference  in  the 
per  cent,  of  Magnesia. 

The  analysis  thus  considered  tells  us  that  the  actual  composition  of  the 
rock,  though  near  1  :  1  of  labnidorite  and  pyroxene,  is  not  quite  that,  being 
slightly  deficient  in  alumina  and  lime  (Labradorite).  while  the  excess  of 
the  two  oxides  of  iron  remind  us  that  we  are  not  to  forget  one  of  the  most 
generally  distributed  constituents  of  these  traps— c.  g.  magnetite  ;  though 
really  under  the  microscope  this  mineral  is  not  at  all  prominent. 

The  study  of  the  microscopic  section  having  led  to  the  suspicion  of  cal- 

•  L  stands  for  one  molecule  of  Lnbradorite.    P  stands  for  one  molecule  of  Py- 
roxene, 
t  Including  TiOj  and  P,0». 
t  iRnition. 
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cite  in  the  rock,  a  great  number  of  specimens  were  lestea  for-efFervescence, 
and  all  showed  it  in  a  prominent  degree.  As  the  above *40Alysis  of  Dr. 
Genth  gave  no  carbonic  oxide,  on  inquiry,  he  writes  :  "  The-rc)ek  js  full  of 
cracks  and  these  are  lined  with  a  minute  quantity  of  calcite.  'Thc-portion 
of  which  I  sent  you  the  analysis  was  as  nearly  as  possible  selected  &om 
that  which  did  not  show  this  coating.  ♦  *  *  Still  some  of  the -'Igni- 
tion '  may  be  Co^,''  &c.,  &c.  •  .•*'•"- 

It  is  clear  from  the  ix)sition  of  these  calcite  crystals  that  they  cannot' Igif 
he  due  to  infiltrated  solutions  of  calcium  carbonate  through  cracks  in  th6: 
rock,  because  {he  individual  crystals  are  isolated  from  each  other. 

Their  occurrence  is  peculiar  and  will  be  the  sulyect  of  future  study. 

Three  separate  determinations  of  ignition   were  3.65,  3.40,   and  3.88 
(average  3.64). 

Average  determination  of  CO.^=:l,49  p.  c. 

Annexed  is  the  analysis,  resolved  into  the  ultimate  constituents  of  the 
rock  (including  1  p.  c.  out  of  the  ignition  for  CO^). 

Analysis  op  Williamson's  Point  Trap. 

Acid 


p.  c. 


Si 23.71 

C 0.27 

Ti 0.43 

P 0.07 


Oxygen  p.  c. 


24.48 


Oxygen 27.08  ^ 

'••  O  7*^ 

0.27    ' 

0  08  . 


28.16 


Basic. 


Al.. 
Fe'' 

Pe" 
Mn. 

Mg. 
Ca.. 

Na., 
K  . 


,7.55 
2.69 


.5.79 

.0.37 

.4.68 

..6.97 

.1.40 

.  0.79 


10.24 


20.00 


Oxygen 6.64  \       „  ,jq 

•*       1.15  )        '•'" 


Oxygen  


)_ 

1.65  1 
0.11  I 
3.20  I 
2.78  ( 
0.49  I 
0.16   I 


54.72 


8.39 


44.34 


Considering  this  collection  of  atoms  as  united  into  molecules  in  which 
the  oxygen  performs  partly  a  linking  and  partly  a  saturating  function,  we 
may  discover  something  as  to  the  probable  kinds  of  silicates  contained.* 

The  chemical  units  into  which  this  analysis  is  resolved  below  represent 
the  amount  oTbond  satisfying  work  which  each  atom  performs,  so  that  the 
total  amount  might  with  propriety  be  considered  the  quantity  of  molecule 
constructing  work  performed.  It  is  calculated  by  considering  the  num- 
ber of  atoms  of  each  element  present,  multiplied  by  the  quautivalence  of 


•  On  this  ftubject  see  Report  C,  1876,  pp.  115  to  124. 


•     •     • 

•      •     • 
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the  element,    'theu  a  monad  atom  having  hut  one  hond  or  affinity,  exerts  a 
unit  of  conslructive  work  in  the  molecule.* 

The  pei^im^ge  weight  of  each  clement  in  the  compound  divided  by  its 
atomic  .*v»^eiglit  and  this  quotient  multiplied  by  the  valence  of  the  element 
wiU  constitute  what  is  here  given  as  the  number  of  its  chemical  units. 

Cahipg  a  the  atomic  weight  of  the  element,  w  the  percentage  weight, 
^•th£  valance,  and  n  the  number  of  atoms  :  we  have 


•• 


•-• 


Chemical  units  =  nc  =  5?t?. 

a 


Subjoined  is  the  table  : 


Chemical  Units. 
Acid. 


Si 3.887 

C 0.090 

Ti 0.344 

P 0.011 


8.832 


Basic. 

Al 1.106 

Fe«» 0.192 

Fe» 0.2('6 

Mn 0.184 

Mff 0.390 

Ca'. 0.348 

Na 0.060 

K 0.020 


1.298  1 


1.158  J 


S-     2.456 


Total  chemical  units  of  both 6.288 

Excess  of  acid  over  basic  units 1.376 


4.912 


As  the  bonds  of  oxygen  must  be  equal  in  number  to  the  bonds  of  those 
elements  which  the  oxygen  links  or  saturates,  it  must  be  assumed  that  the 
sum  of  the  bonds  of  the  acid  and  basic  atoms  must  equal  the  number  of 
bonds  of  the  oxygen.  This  last  remainder,  therefore,  gives  the  amount  of 
oxygen  in  the  compound  employed  exclusively  in  a  linking  function, 
while  the  difterence  between  the  number  of  acid  and  basic  atoms 
(^1.370)  equals  the  number  chemical  units  ot  oxygen  which  arc 
employed  in  saturating  the  acid  bonds  in  excess. 

Reduced  to  percentage  of  the  rock  in  question — 

Of  the  rock  there  are  p.  c.  of  oxygen 44.34 

Of  wliich  the  saturating  oxygen  is 5.9*2 

Leaving  p.  c  of  linking  oxygen 38.42 

*  [It  mu^  be  distinctly  understood  here  that  these  expressions  do  not  give 
the  total  (chemical)  energy  of  the  compound,  wliich,  however,  could  be  ob- 
tained by  adding  together  the  product  of  these  units  of  molecule  building 
multiplied  each  by  the  force  necessary  to  disrupt  Its  union.  J 
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These  represent  in  the  rock — 

p.  c.  of  (8104)  combined  in  ortho-silicates 22.67 

p.  c.  of  (SiOj)  combined  in  mono-meta- silicates 28.12 

Total 50. 79 

It  is  interesting  to  note  in  conclusion  that  the  rational  formula  calcu- 
lated for  labradorite  according  to  the  modern  chemical  system  and  which 
regards  this  mineral  as  one  of  the  para  silicates  is 

(Ca»  Al^^)^"^  (Sia*^  O,o")^"». 
This  might  be  viewed  as  a  mixed  ortho-  and  mono-meta-silicate*  in  which 
there  are  two  molecules  of  the  radical  (SiOj  and  one  of  (SiO.,).  In  the 
latter  one  of  the  atoms  of  O  is  employed  in  saturating  alone,  and  the  pro- 
portion which  this  bears  to  the  total  amount  of  oxygen  in  both  radicals  is 
evidently  1  :  11. 

In  Pyroxene  all  the  silica  is  present  as  mono-meta  silicic  acid. 

In  a  mixture  containing  exactly  one  molecule  each  of  Labradorite  and 

Pyroxene,  there  would  then  be  : 

Orthosillclc   Mono-metn- 
Acid.  silicic  Acid  . 


Labradorite. 
Pyroxene. . 


1 
1 


I  2  i  2 

That  is,  the  number  of  molecules  of  Ortho-  and  Mono-mota-silicic  acid 
would  be  equal,  or  if  the  p.  c.  by  weight  of  the  latter  were  tis  above  sup- 
posed, 22.07  in  the  rock,  that  of  the  latter  would  be  in  such  a  mixture, 
27.17  p.  c.  which  is  very  nearly  that  actually  given. 


On  the  Total  Solar  Eclipse  of  July  29<A,  1878. 
By  George  F.  Barker. 
(Read  before  the  American  Philosophical  Society,  Nov.  ibtJi,  1878.) 

The  purpose  of  the  present  paper  is  to  put  on  record  in  the  Proceedings 
of  the  Society  some  account  of  the  observations  made  by  certain  of  its 
members  upon  the  total  solar  eclipse  of  the  29rh  of  July,  1878. 

The  expedition  was  organized  in  June,  by  Professor  Henry  Dniper  of 
New  York,  out  of  compliment  to  whom,  his  associates  named  it  the 
Draper  Eclipse  Expedition.  The  jmrty  consisted  of  Dr.  Draper  as  Direc- 
tor, with  Mrs.  Draper  as  assistant,  who  were  in  charge  of  the  photographic 
and  photospectroscopic  work,  as  also  of  the  observations  with  the  slitless 
spectroscope  ;  of  President  Morton,  of  Iloboken,  to  whom  was  confided 
the  general  observations,  as  well  as  those  with  the  polariscope  and  pocket 
spectroscope  ;  of  Dr.  Thomas  A.  Edison,  of  Menlo  Park,  who  was  to 
use  his  newly  invented  tasimeter.  in  order  to  determine  whether  it  was 

•See  "  Tables  for  the  dcterraination  of  minerals,"  Frazer.    187-4. 
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possible  to  measure  the  heat  of  the  corona;  and  of  myself,  who  was  to  ob- 
serve with  the  analyzing  spectroscope  with  the  especial  object  of  ascer- 
taining the  presence  either  of  bright  or  of  dark  (Fraunhofer)  lines  in  the 
spectrum  of  the  corona. 

Rawlins,  Wyoming  Territory,  had  been  selected  by  the  Director  as  the 
observing  station,  because  while  it  was  near  the  central  line  of  totality,  it 
was  also  easily  accessible,  being  on  the  Union  Pacific  Railroad,  was  a  place 
of  some  size,  having  eight  or  nine  hundred  inhabitants,  and  was  the  loca- 
tion of  the  railroad  repair  shops  of  the  Laramie  division,  so  that  in  case  of 
need,  assistance  in  constructing  or  repairing  our  instruments  could  be  had. 
Moreover,  it  had  a  bountiful  supply  of  excellent  water  brought  in  pipes 
from  the  neighboring  Cherokee  mountain,  which  being  of  granite,  yielded 
a  pure  product  of  inestimable  value  for  purposes  of  photography.  Pre- 
vious experience  in  that  region  of  country  too,  had  assured  Dr.  Draper 
that  the  air  there  was  dry,  and  hence  that  the  chances  of  clear  weather  on 
the  day  of  the  eclipse  were  very  considerable. 

The  expedition  left  New  York  on  the  evening  of  the  13th  of  July  ;  and, 
resting  by  the  way  at  Chicago  for  a  day,  reached  Rawlins  at  mid-night  of 
^e  18th.  The  apparatus  and  material,  which  had  been  sent  on  by  ex- 
press in  advance,  had  already  arrived  and  in  apparently  good  order, 
though  in  all  it  weighed  nearly  a  ton,  After  a  day's  reconnoitering,  plans 
were  perfected  and  arrangements  made  for  the  construction  of  a  temporary 
observatory  in  which  to  shelter  the  larger  instruments.  An  excellent  site 
was  selected  by  Dr.  Draper,  protected  in  cjreat  measure  from  the  strong 
winds  from  the  west  which  at  times  sweep  over  those  mountain  plains. 
In  this  building  the  telespectroscopes  were  erected,  a  portion  of  it  being 
(converted  into  a  photographic  dark  room,  and  supplied  with  running 
water  from  the  hydrant.  The  location  of  this  observatory  was  determined 
to  be  latitude  41°  48'  50"  N.,  longitude  2  h.  0  m.  44  s.  W.  from  Washing- 
ton.  Its  altitude  above  the  sea  level  was  6,733  feet.  The  tasimeter  tele- 
scope of  Dr.  Edison  was  erected  in  an  adjoining  building,  facing  the  west 
and  about  ten  or  fifteen  feet  distant. 

The  ten  days  of  time  which  had  been  allowed  for  completing  the  pre- 
parations was  found  to  be  none  too  much.  During  a  large  portion  of  every 
day  and  most  of  the  night,  some  or  all  of  the  i>arty  were  engaged  in  ad- 
justment of  the  instruments,  in  practice  with  them,  in  determining  posi- 
tions in  photographic  work,  or  in  the  numberless  details  necessary  to 
success.  On  the  night  of  the  24th,  we  were  joined  by  the  English  astro- 
nomer, J.  Norman  Lockyer,  F.  R.  S.,  and  also  by  Professor  James  C. 
Watson,  of  the  University  of  Michigan.  Mr.  Lockyer's  work  being  mostly 
photographic,  he  was  efficiently  aided  by  Mr.  J.  B.  Silvis,  the  owner  of  a 
photographic  car  traveling  over  the  Union  Pacific  Railroad,  which  chanced 
at  that  time  to  be  in  Rawlins.  Mr.  Silvis  not  only  most  generously  placed 
himself  and  his  car  at  Mr.  lockyer's  disiK)sal  for  any  experimental  pur- 
poses entirely  free  of  expense,  but  on  the  day  of  the  eclipse,  he  allowed 
him  to  take  the  car  to  Separation,  al>out  thirteen  miles  distant,  assisted 
him  in  observing,  and  returned  with  him  to  Rawlins  the  same  evening. 
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Tlie  day  of  the  eclipse  wm  all  lliut  coulil  be  ili'eired.     Tlic  sky  ■was 

*ltBu8t  without  a  cloui)  thn)Qglioul,  and  the  dew  ixiim  was  found  to  be  at 

leMsi  34°  F.  below  tlic  Icmpeiiiture  of  the  air.     Tlic  entire  prognunme  of 

'^twrratlonB  wae  carried  out  as  it  liad  httea  arranged,  and  with  singularly 

9«o<i  fortunn.     "Tlie  results  nbtained. "  as  siiiuniariied  by  Dr.   Draper, 

*  *  were :  1st,  llie  spectrum  of  Hie  corona  was  pjjoiograpljed  and  sliown  to  be 

vvfthesune  ehamclcr  as  lliat  of  the  aim  and  not  due  to  a  special  in  can- 

<a«ac«nt  gas  :  2(!,  a  fine  pliotogmiili  of  tlie  oirona  was  (iblftincd.  eilendlng 

~  ne  pnrtiS  tn  a  hcigtit  of  more  Ihan  twenty  minutes  of  arc,  that  is,  of 

than  SOO.OOO  ralles  ;  M,  llio  Fraunlwfcr  dark  lines  wore  olieervetl  by 

PrDttasors  Bnrker  and  Morton  in  the  corona  -.  4th,   tlic  |M>Iariaiti<m 

i<rn  by  Prnfessor  Morton  to  be  such  as  would  answer  to  refleclod 

light ;  and  5rh,  Hr.   Edison   found  that  tlie  heal  of  the  corona  wits 

«itIQdeal  to  tend  the  index  beam  of  light  entirely  off  the  scale  of  the  gal- 

vaaometc^r. "     As  these  results  secui  to  be  of  very  eousiJerablc  importance, 

it  appears  desirable  lo  give  the  various  methods  of  observation  somewhat 

more  in  detail,  adopting  for  the  purpose  so  far  its  possible  the  language  of 

the  oboervcTH  themselves,  as  given  in  their  several  re|<orls. 

PhOTOORAPHIC   and    PlIOTOTKLEePBCTROSCOPtC   OUSEUVATtONS. 


M 


The  inBtrnmeuts  wliich  were  used 
hy  Dr.  Draper  in  his  ])hotograpliii:- 
and  ph(i|olele8[)ecln>scopic  obser- 
Taiiona  were :  "  Isi.  An  eqtiatoriHl 
mounting,  nith  sprinj;  governor 
<l|iriDg  cluck,  loaned  by  Frofessor 
"  g.  Director  of  HurvMrd  Ob. 
2d.  A  leleacnpe  of  tlvc 
•  qtmrter  inclicn  aperture  and 
iiy-«lglit  inches  local  lenglli, 
wilh  a  loMs  specially  ci>r- 
(br  photography,  by  Alvnu 
3c  Sons.  9d.  A  qntidruple 
■ckroiiMtlc  objective  of  six  inches 
apcilurc  and  twenly^me  indies 
focal  length,  loaned  by  Uessnt.  E.  & 
n,  T.  Anthony,  of  New  York  ;  to 
tilts  lens  wasaitiiched  a  Kuthcrfunl 
iIifn«ciion  gniing  nearly  twuinchcs 
M|iiar«,  ruled  on  tpeeulnm  meinl. 
This armngi-ment  (Fig.  1.)  with  its 
plate  lioldere.  ulc,.  will  be  desig. 
nsled  as  a  phutotelcapectroetMpc!. 
those  there  wks  b  grating' 
eye  slillcM  prism 
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spectroscope,  with  two  inch  telescope,  and  finally  a  full  set  of  chemicals 
for  Anthony's  lightning  collodion  process,  which  in  my  experience  is  fully 
three  times  quicker  than  any  other  process." 

**The  arrangement  of  the  phototelespectroscope  requires  farther  descrip- 
tion, for  success  in  the  work  it  w^as  intended  to  do,  viz.,  photographing 
the  diffraction  spectrum  of  the  corona,  was  difilcult  and  in  the  opinion  of 
many  of  my  friends  impossible.  In  order  to  have  every  chance  of  success 
it  is  necessary  to  procure  a  lens  of  large  aperture  and  the  shortest  attain 
able  focal  length,  and  to  have  a  grating  of  the  largest  size  adjusted  in  such 
a  way  as  to  utilize  the  beam  of  light  to  the  best  advantage.  Moreover,  the 
api>aratus  must  be  mounted  equatorially  and  driven  by  clockwork  so  that 
tbe  exposure  may  last  the  whole  time  of  totality  and  the  photographic 
work  must  be  done  by  the  most  sensitive  wet  process.  After  some  experi- 
ments during  the  summer  of  1877  and  the  spring  of  1878,  the  following 
form  was  adopted. 

**The  lens  being  of  six  inches  aperture  and  twenty -one  inches  focal 
length,  gave  an  image  of  the  sun  less  than  one-quarter  of  an  inch  in  dia- 
meter and  of  extreme  brilliancy.  Before  the  beam  of  light  from  the  lens 
reached  a  focus  it  was  intercepted  by  the  Rutherford  grating  set  at  an  angle 
of  sixty  degrees.  This  threw  the  beam  on  one  side  and  produced  there 
three  images— a  central  one  of  the  sun  and  on  either  side  of  it  k  sjyectrum  ; 
these  were  received  on  three  separate  sensitive  plates.  One  of  these 
spectra  was  dispersed  twice  as  much  as  the  other,  that  is,  gave  a  photo- 
j^raph  twice  as  long.  This  last  photograph  was  actually  about  two  inches 
lon;^  in  the  aclinic  region.  If,  now,  the  light  of  the  corona  was  from  in- 
candescent gas  giving  bright  lines  which  lay  in  the  actinic  region  of  the 
spcotruni,  I  should  have  procured  ring-shaped  images,  one  ring  for  each 
bright  line.  On  the  other  hand,  if  the  light  of  the  corona  arose  from  in- 
cjuulescent  solid  or  liquid  bodies,  or  was  reflected  light  from  the  sun  I  was 
certain  to  obtain  a  long  band  in  my  photograph  answering  to  the  actinic 
region  of  the  spectrum.  If  the  light  was  partly  from  gas  and  partly  from 
reflected  sunlight  a  result  partly  of  rings  and  partly  a  band  would  have 
appeared. 

"Immediately  after  the  totality  was  over  and  on  developing  the  photo- 
graphs, I  found  that  the  spectrum  photographs  w^ere  continuous  bands 
without  the  least  trace  of  a  ring.  I  was  not  surprised  at  this  result,  be 
c^iuse  during  the  totality  I  had  the  opportunity  of  studying  the  corona 
through  a  telescope  arranged  substantially  in  the  same  way  as  the  photo- 
telespeciroscope  and  saw  no  sign  of  a  ring. 

*'The  plain  photograph  of  the  corona  taken  with  my  large  equatorial  on 
this  occasion  shows  that  the  corona  is  not  arranged  centrally  with  regard 
to  the  sun.  The  great  mass  of  the  matter  lies  in  the  plane  of  the  ecliptic 
but  not  equally  distributed.  To  the  eye  it  extended  about  a  degree  and  a 
half  from  the  sua  toward  the  west,  while  it  was  scarcely  a  degree  in  length 
toward  the  e:ust.  The  mass  of  meteors,  if  sucii  be  the  construction  of  the 
corona,  is   therefore  probably  arranged  in  elliptical  form  round  the  sun. 

"The   general   conclusion  that   follows  from  these    results    is   that  on 


this  occnsloii  we  liavc  ascerinined  the  true  nature  of  the  corona,  viz:  it 
ilunea  by  liglii  refletied  rrom  lUe  sun  by  u  cluuil  of  meteors  Burrounding 
thnt  laniinarf.  antl  that  oa  tarmer  occRsions  it  Iiah  been  innitriited  with 
iIikIrriBl»  Ibrowu  up  I'roin  the  cUrouiuaptiere.  notnbly  witb  the  1474  matter 
uJ  hjrdmgcn.  Aa  the  diromosphere  ia  now  quiescent  Ihis  inflltnttlon  has 
ttk«a  pUce  Id  a  scareelj  percei>tib]D  degree  receaily.  This  explanuiicin  of 
IkBOMunof  the  corona  reconciles  iisclfBO  well  with  many  fncis  thai  have 
taoB  dUBciill  to  ciplaJD,  suck  us  tliu  low  pressure  at  the  surfaco  of  Ihe  eaa, 
Ikult  gains  tkereby  adilitionnl  slrenglli." 

TAilMRTntC  OseEHVATIOKS. 

Am  Ibitcclipae  it  the  first  in  which  any  allcmpt  lias  been  made  !«>  measure 
lb«  heal  of  itie  solar  corona,  Dr.  Edlmon'a  re|Kirt  to  Dr.  Draper  on  this  sub- 
ject ia  b«re  quoted  in  ful!.    Re  says  : 

"The  instrument  wtiich  I  used  at  Rawlins,  Wyoming,  during  the  solar 
HiUpw  of  July  2»lh,  1818,  for  the  purpose  of  measiiring  Iha  beat  of  the 
ton's  corona,  was  devised  liy  me  a  short  time  only  before  that  event,  and 
ll»e  tltnu  was  insulHcient  U>  give  it  as  thorough  a  test  as  was  desirable  to 
ucertain  its  full  eapnbililics  and  characteristics. 
"This  tUHlruiueuI  I  have  named  the  taainieter,  from  the  Greelt  words. 
iion,  and  ;ii7/i,/y,  measure,  Ijecause  [irinmrily  the  effect  is  to 
:^iision  uf  ony  l(ind.  The  form  of  instrument  wbicli  I  used  In 
ihown  in  ilie  onnexrd  wood  cut  {Fig.  2, ) 
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oilier  two  one  bnd  a  consUuit  of  tlirve  olinis.  iind  the  oilu-r  conuSntHt  ttil 
tnslmntur  whinh  wna  a(l)iisted  by  raenns  nf  ilio  screw  to  three  ohms.  Wlita 
thus  titilaiictid.  if  ihe  strip  of  vuloinhod  rublicr  A  (seen  in  Fig.  8).  pliuud 
Ivetwcen  tlie  fixed  poiol  fl  and  Uie  carbon  battnn  C.  wiia  exposed  lo  fa 
from  HTiy  bouri-.  il  eximaJtil.  plncioK  pressure  u|>ou  Hie  carhon  buUMJ 
(leorcnaingin  this  wtiy  Its  rcslslnncc  nail  destroying  lliebnlnnce;  thasaUoiHt 
Ids  "  PUiTBtit  to  IKIS8  ihroueli  tlie  bridge  wire  conUiinlng  llie  ijftlTanoraetOT 
the  nmount  nrtlils  current  of  cniirw;  being  timpurlionnl  to  Ihi:  cxponsioli  t 
tbi-  rubliet'  Diid  1(1  ibo  stri^ngtU  or  the  bstt«ry. 

"Thn  riirm  of  instrument  hero  desicrlbcd  wna  flnisbcd  only  two  i 
b^titw  tanving  Tin  the  wt>st ;  lieoci.-,  I  was  unable  to  iMt  il.  However,  I 
■ut  it  up  ujMiu  my  iirrivnl  nt  Rnwiins,  but  found  lliat  U  was  a  very  dinon 
msUer  U>  bslttncu  so  di?licHiu  mi  histrumeiii  ass  reflecting  gAlvaaomet 
wltli  one  cell  or  buttery,  through  sucli  smnll  reslstunccs.  In  Tiiot,  I  did  o 
succeed  in  imlAnclng  it  hI  hI]  In  ihii  usuul  wuy.  Nor  cuuUI  ii  be  b 
in  any  way  until  I  ilrvisi^d  a  nioihod  whlcli  I  may  dcsigimle  '  fracLioad 
luilancing. '  when  It  tx-cnmc  rcry  rnsy  to  uccomplish  ilit*  r«sn1t  nnd  kJso  || 
incrcnse  the  eltiixl  liy  using  two  cells  In  plitoo  of  n  single!  one.    This  devi 


Fill.  .1 


i-DUSisted  (if  II  rli< 
unchnirunincli 
[Hu  on  the  oUwr 
ihe  whole  length  of  the  wi 
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ccicil  from  a  |iin  oa  one  row  ti>» 
;>  llint  the  Diirmnl  hud  tn  i 
\  wliicb  vaa  No.  H  gangc  nnd  four  (bel  Um^ 


This  was  used  ss  a  sliunt  around  ibo  gatnioomDtcr.    A  oipprr  wtr*  a 

nccling  all  the  pins  of  one  mw  served  lo  reduce  th«  rvti^-i.'uiee  to  cem.] 

When  the  galrationieter  was  thus  shoaled,  n  very  feeM'-  r 

tfaiuugb  il.     If  Ibr  spot  nf  light  wn?  not  st  xero  it  was  Itk 

eltber  Increasing  or  dNrvtuing  Ihe  pmeure  upon  tbe  (olmoile  uf  1^  u 

ineter  by  Ibe  adjusting  noL     Wbeii  thus  bma^ht  to  wro  tlic  roppet  ■ 

nf  lb*  sbaDt  rlienstat  was  l&ken  olTuf  one  inn,  thus  iucreasing  Um  n 


uw  afUiu  ihiint  iwrliaps  to  ooc-AnietIt  of  on  ohro.  The  spot  of  llgbt  was 
geOBMlly  ileflecled  nearlj  off  of  llie  scale.  Tbe  liglit  was  again  btouglit 
10  lero  liy  vwjing  tlie  reBisUinco  of  Ibc  lasimeler,  unil  nnoilier  one-half 
incli  of  wire  iaclniletl  in  tlie  sliiiiit,  anotlier  dcflecllon  iukI  iinoilier  baliknce 
■riu  abtnined  \ij  tlie  tnBtitiolcT.  Tbiis  by  grailiialty  incrtusing  Ibe  dulicac; 
ar  ihe  gklvBDonieter  by  iocreosing  tlic  rcBisiancii  of  ihe  Bhum  and  iMiloncing 
iteTery  iocreaae,  ihe  wbolu  of  tbe  current  waa  allowed  lo  pam  ibroiiKh 
UiB  gklvBooincter-aud  Uie  abunl  tnki-u  (iff.  Wbtio  Ihis  puinL  was  reacbed 
Uie  dampiii)!!  magnet  or  director  was  in  clow  proiiinily  ui  the  cnie  of  tbe 
plTuiuiuelcr.  To  inereitK  its  delicacy  lo  Ibe  fullest  extent  it  become 
neccMary  to  raise  tbe  director  lo  tbe  lop  of  ilie  rod.  Tbis  was  done  by 
niiaing  IT  uLuliuuidy  a  iiimrler  of  an  inch  at  a  tlroe,  bringing  the  siiat  of 
llglil  lo  tm-o  eacb  lime  by  tbe  Uaimeicr. 

'*  la  onler  to  form  sotni.'  idea  of  llie  delicacy  of  the  upparnlua  when  tbas 
id}Diled,  a  pretimlDary  experiuienl  wna  made  on  tbe  evcuiog  of  the  STlb, 
wilti  the  star  Arctunis.  Tbe  taaimetcr  heicg  attacbcd  to  the  leleseope,  the , 
image  <>(  Ibc  star  whs  brought  o&  the  vulcnnixed  niblier.  Tbe  epot  of 
llglil  rrum  the  galvanometer  moved  to  tbe  aide  of  beat.  After  some  minor 
adjuatiuuDts,  live  uniform  and  sueceasivD  deflections  were  iiblnined  with 
itw  instnimeul.  as  the  litibl  of  tbe  star  waa  allowed  to  fall  on  the  vulcanite 
lo  produce  the  deflecllon,  or  was  screened  off  In  allow  of  a  return  to  zero. 
"It  was  in  this  condition  «hen  the  eelipac  occurred.  The  issimelcr 
vu  placed  in  a  double  tin  rase,  with  wuler  at  lliu  tumiieraturc  of  tbe  air 
bemeen  tb«  walls.  Tbis  case  was  secured  to  a  Dolloud  tclcscojte  of  four 
indiea  aperture.  No  eye  |>icce  was  u.iied.  At  tbe  moiueot  of  totality  ibe 
opbiof  light  was  slowly  passing  towards  cold.  Wlica  I  withdrew  a  tin 
nrocn  and  nlluwed  tbe  edge  of  Ibe  luwinous  corona  to  fall  u^jou  Ibe  rubber, 
l)i»  spot  of  light  slopped,  went  gradually  off  of  the  scale  towards  beal.  its 
I       reloclty  aoceluraling  as  il  approuelied  the  end.    The  time  required  for  tbe 

Ugbt  to  leave  Uie  scale  was  ft^m  lour  lo  five  see<>uds. 
I  "  t  interposed  Itte  screen  and  endeavored  to  bring  tbe  light  Inck  to  zero, 

'wt  I  waa  unsiicccmnil.  Had  1  known  ibat  tbe  beal  was  so  great  I  should 
WvB  uanl  a  pUlinum  strip  in  place  of  the  ruleaiiitc.anddei'Teaoed  the  deli. 
'^ojr  of  Ihc  gatvooometer  by  tlie  approach  of  the  damping  magnet. 

"  •  I  would  Uien  doubtless  have  sueeeedeil  in  getting  two  or  more  read- 
''*^K  and  afterwarda  by  coni|i:irlsim  with  bodies  of  known  temperature 
^ould  bavo  obtained  a  near  approacb  to  the  temperature  of  llie  sun'a 

TaLKSPErTKOBcopic  Ousehvatioms. 

^Afy  own  results,  ohtulued  witb  an  anal yxing  spectroscope  attached  to  Ihe 
"^l^sKiipQ,  Mem  to  l>e  almost  unicjue  in  ilils  eclipse.  This  fact  must  be  my 
'^**Jlogy,  if  any  be  nci'ded,  for  introducing  here  at  such  length,  the  fads  of 
"*^  cue  as  contained  in  my  report. 

*3rii«  instruments  and  apparatus  used  in  the  observations  were  liianed  for 
r—  ^  pllfpose  (Viilu  Ibc  pliyaiml  cahliiel  of  the  University  of  Pennsylvank. 
mBlM  eonsisled  (1)  of  an  equulorlally  mounted  acbromailc  telescope  of 

It 
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ical  spectroscope  by  Merz  of  Municli ;  (3)  a  second  direct  vision  spectro- 
scope by  Hoffmann  of  Paris ;  and  (4)  a  pocket  spectroscope  by  Geo.  Wale  & 
Co.  Beside  tliis  spectroscopic  outfit,  a  second  four-inch  acliromatic  tele- 
scope by  Dollond  was  taken  for  use  witli  tlie  tasimeter  by  Dr.  Edison,  and 
a  Savart,  a  Senarmont,  and  an  Arago  polariscope,  for  determining  the 
polarization  of  the  corona.  The  Merz  spectroscope  above  mentioned  U 
described  in  the  ''Philosophical  Magazine/'  IV.,  xli.,  Feb.,  1871.  It  is 
provided  with  two  compound  direct  vision  prisms,  of  which  one  or  both  can 
he  used  at  pleasure,  each  consisting  of  five  single  prisms,  two  of  flint  glass 
with  a  refracting  angle  of  84°,  and  three  of  crown  ;  one  of  these  having  a 
refracting  angle  of  84^  the  others  of  SV.  The  dispersive  power  of  each 
of  these  compound  prisms  is  about  equal  to  that  of  two  equilateral  prisms 
of  flint  glass.  The  instrument  has  a  collimating  and  an  observing  tele- 
scope, each  furnished  with  an  object  glass  two-thirds  of  an  inch  in  aper- 
ture and  four  inches  in  focal  length.  The  prism-tube  is  attached  to  the 
collimator  by  two  centres,  giving  it  a  lateral  motion  about  a  line  passing 
through  these  centres,  which  constitutes  an  axis  parallel  to  the  slit.  The 
observing  telescope  is  similarly  attached  to  the  tube  carrying  the  prism. 
These  motions  serve  to  alter  the  incidence  of  the  nxys  upon  the  surface  of 
the  prism,  and  also  to  bring  any  special  part  of  the  spectrum  into  the  mid- 
dle of  the  field.  The  observing  telescope  is  provided  with  a  positive  eye- 
piece of  an  equivalent  focal  length  of  one  inch,  and  also  with  a  needle 
micrometer,  having  an  eye-piece  of  one-lmlf  inch  focus.  The  graduations 
upon  this  micrometer  are  strongly  cut,  enabling  the  positions  and  the  dis- 
tances of  the  lines  measured  with  it  to  be  easily  read  even  in  a  faint  light. 
The  spectroscope  was  firmly  attached  to  the  di*aw  tube  of  the  equatorial 
telescope  by  means  of  an  open  frame  made  by  Zentmayer,  so  that  the  posi- 
tion of  the  image  with  reference  to  the  slit  could  be  readily  observed. 

The  time  from  the  date  of  our  arrival  at  Riwlins  until  the  eclipse,  was 
occupied  in  setting  up  the  instruments,  in  getting  them  into  adjustment, 
and  in  practice  with  them.  It  was  found  that  with  only  one  of  the  com- 
pound prisms  of  the  Merz  spectroscope,  the  slit  being  placed  radially,  it 
was  easy  to  observe  the  lines  C  and  F  reversed  in  the  chromosphere,  and 
also  the  bright  line  D.j.  On  the  morning  of  the  day  of  the  eclipse,  the 
solar  edge  was  examined  for  protuberances,  in  order  to  locate  them  in  ad- 
vance of  totality.  But  a  single  one  was  noticed,  this  being  on  the  south- 
western edge  of  the  sun.  As  the  time  of  first  contact  approached,  the 
spectroscope  was  removed  and  a  paper  screen  was  attached  to  the  draw- 
tube,  an  image  of  the  sun  being  formed  on  this  screen  by  means  of  the 
eyepiece  ;  thus  enabling  the  time  of  this  contact  to  be  approximately  de- 
termined and  the  subsequent  progress  of  the  eclipse  to  be  conveniently 
observed.  No  spots  were  seen  under  these  circumstances,  though  this 
could  hardly  have  been  expected  since  the  solar  image  was  so  small, 
scarcely  three  inches  in  diameter,  unless  the  spots  were  of  large  size.  As 
the  time  of  second  contact  /Irew  near,  the  spectroscope  was  replaced  upon 
the  equatorial.  Since  you  deemed  it  of  importance  to  pay  special  attention 
to  the  oxygen  lines  in  the  vicinity  of  G,  the  micrometer  of  this  instniment 


iru,  At  your  snggCHtioo,  ed  adjusted  tliitt  nne  at  its  n<!ed  1c -points  rioted  on 
UiB  Ityilroi'iin  line  nenrG  nnil  ilie  other  on  the  line  known  tis  h.  After  the 
i»n  raj'  i>r  BUnliglit  lind  dUii|i[>eiiiV(l,  I  took  n  Tew  gctonds  of  the  |irccioii8 
time  1(1  olisviTo  tlio  eclipse  with  ihe  naked  eye.  Tlie  moon  uppvari^  in- 
tmteiy  bisck.  rarrounded  by  a  pinkish  halo,  cxitnding  to  about  iwoHflhs 
of  K  lunHT  ilinmcler  (nnn  ilie  limb,  and  occupying  tlie  entire  eireumftir- 
«nc«.  At  two  poinia  litis  bain  t^-io  expanded  into  radial  sireniucrs,  nne  of 
irliich  tutA  parallel  eidi-a  with  a  deeply  indented  or  swallow-tailed  end,  es- 
t«ailtng  westward  of  Ilie  sun  and  apparently  lying  In  the  ecliptic;  the  other 
appeared  singlir,  whb  on  tlie  CMtern  edge,  and  was  inclined  twenty  degrees 
i>r  more  to  Hie  north  of  the  ecliptic.  The  former  of  these  atreamera  was 
inced  lo  adistanco  of  about  a  lunar  diameter  and  a  half  from  the  edge,  tho 
latter  to  a  soinuwhat  less  distance.  No  structure  could  be  seen  iu  tho  linio, 
but  in  the  atrcntncra  traces  of  |iarallel  rays  appeared  to  be  present.  The 
UDOUDl  of  light  omtllcd  by  the  corona  was  a  surprise  to  mc.  Preparations 
bad  been  made  for  using  artificial  light  for  reading  the  circles,  but  this  was 
brand  not  to  l>e  at  all  Dccetsary.  Tlic  amountof  ligtitaccmcd  to  be  nearly  or 
qoitc  equal  to  that  given  by  the  moon  wlien  tendaysoM.  No  protuberances 
irera  "ecu  with  the  naked  eye ;  nor  were  any  streamers  observed,  other 
than  those  already  described.  A  glance  at  the  eclipsed  sun  waa  tlien  taken 
through  the  finder  of  llio  equatorial.  The  magnifying  power  being  low. 
tlie  corona  presented  much  tbu  same  appearance  aa  to  tlie  naked  i-yo  ;  but 
tb«  itreamrrs  showed  much  more  distinct  evidences  of  a  nidiittu'd  structure 
and  a  pnle  ru»y  protuliomnce  wiw  observed  nn  the  south-western  edge  of 
Ibe  dark  disk.  This  whs  undoubtedly  the  same  prominence  which  vaa 
obwrred  previous  to  totality. 

TttTDiiig  my  attention  now  to  the  apeclrosfope,  upon  tho  slit  of  which 
the  coronal  image  had  already  been  brought  by  means  of  llie  Under,  the 
allt  being  placed  radially,  the  first  glance  through  the  instrument  showed 
me  tk  bright,  but  an  absolutely  continuous  spectrum.  The  region  under 
examtnalicm  was  of  rourso  that  portion  of  the  spectrum  which  liad  been 
placed  before  lotalily  between  the  necdlepuinisof  the  micrometer.  Totally 
UBpnparcd  for  su  unexpected  a  result,  I  moved  the  observing  telescope  so 
■■  to  bring  tho  green  portion  of  tho  spectrum  into  tho  field,  expecting  ccr. 
tainly  tiie<«  M74  K.  andby  the  apitearance  of  this  line  to  determine  whether 
my  instrument  was  out  of  adjuetmeut ;  and  if  it  were,  to  adjust  It  again. 
Bat  no  bright  line  whs  there;  the  green  region  appeared  as  continuous  as 
lbs  blue.  I  then  gradually  closed  the  slit — which  liod  been  previously  ad- 
Jutofl  on  the  solar  apectnim  so  that  the  line  D  appeared  nebulous  on  its 
tdgea—Ui inking  tfiat  t  might  in  this  way  Improve  the  definition,  but  with 
no  belter  results  ;  no  bright  linoe  could  he  seen.  To  my  gi'eat  surprise, 
tutwerer,  whun  the  slit  was  thus  narrowed,  the  region  which  was  then 
'tadrr  eiaintnalion,  that  extending  from  b  to  O,  appeared  filled  wiili  dark 
liniM  on  the  brighter  background,  these  dark  linrs  being  readily  recognized 
^^WU  lliolr  gCDCrul  appearance  as  the  Holar  lines  of  Frauohofer.  Still  intent 
IB  getting  bright  lines,  I  opened  t  lie  silt  again  gradually,  moved  I  lie  observ- 
ing tcloacope  over  the  entire  length  of  Iho  spectrum  from  red  lo  viiilel,  re- 
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peating  the  operation  three  times  and  varying  the  width  of  the  slit  ^m 
time  to  time  in  each  region  ;  but  not  a  single  bright  line  could  be  detected. 
I  then  requested  you  to  come  and  take  a  glance  through  my  spectroscope, 
ds  had  been  previously  agreed  ;  saying  that  although  I  could  see  dark  lines 
and  a  continuous  spectrum,  I  was  unable  to  detect  a  single  bright  line,  and 
knew  not  what  to  make  of  it.  You  were  then  looking  at  the  eclipse  through 
your  ingenious  little  telespectroscope  of  two  inches  aperture.  You  came 
to  my  instrument,  looked  at  the  spectrum,  moved  the  observing  telescope 
over  its  whole  length  and  remarked  that  the  results  in  my  spectroscope 
agreed  entirely  with  those  in  yours,  and  that  in  both  the  spectrum  appeared 
continuous,  showing  no  bright  lines  whatever. 

My  mind  being  thus  relieved,  I  took  my  place  again  at  the  spectroscope, 
and  this  time,  placing  the  slit  tangential  to  the  moon's  limb,  I  moved  the 
observing  telescope  from  end  to  end  of  the  spectrum,  opening  and  closing 
the  slit  at  intervals  ;  but  the  spectrum  appeared  as  continuous  as  before. 
Again  the  image  was  adjusted  so  that  the  slit  was  once  more  radial;  and 
this  time  on  a  still  difTerent  portion  of  the  corona.  On  examining  again 
the  si>ectrum,  no  bright  lines  appeared,  except  once  for  an  instant,  when 
the  slit  passed  over  the  small  chromospheric  prominence  already  noticed. 
Warned  by  Mrs,  Draper's  clear  and  distinct  counting  that  the  precious  165 
seconds  had  two-thirds  gone,  I  decided  to  devote  the  time  still  remaining 
to  a  more  careful  observation  of  the  dark  Fraunhofer  lines.  Now,  for  the 
fli*st  time,  as  I  adjusted  the  width  of  the  slit  and  its  position  on  the  corona 
with  more  care,  I  observed  that  these  lines  did  not  pass  clear  across  the 
field,  but  were  of  a  length  corresponding  to  the  width  of  the  coronal 
image  on  the  slit.  At  the  base  of  the  spectrum,  which  corresponded  to 
the  base  of  the  corona,  they  appeared  bright  and  sharp  ;  certainly  quite  as 
much  so  as  in  the  light  of  the  moon  similarly  condensed  ;  though  the  con- 
tinuous spectrum  which  formed  their  background  was  relatively  brighter 
than  in  moonlight.  There  was  no  difficulty  in  identifying  them  as  Fraunhofer 
lines  from  their  general  appearance  and  position  ;  but  some  of  them  could 
be  identified  beyond  question.  Such  were  b  and  F,  which  were  especially 
distinct,  D,  E  and  G,  which  were  considerably  less  so.  They  faded  gradu- 
ally out  from  the  base  of  the  spectrum  upward,  appearing  to  end  where 
the  continuous  spectrum  of  the  corona  was  limited  above.  While  thus 
employed,  a  flash  of  sunlight  told  us  that  totality  had  ended  and  that  the 
solar  eclipse  of  1878  was  over. 

In  discussing  the  results  of  the  spectroscopic  observations  which  have 
now  been  detailed,  I  am,  in  the  first  place,  quite  at  a  loss  to  account  for  the 
fact  that  no  bright  lines  were  seen  by  me,  notwithstanding  the  persistent 
efforts  made  to  get  them.  The  failure  to  observe  them  can  be  accounted 
for,  as  it  would  seem,  only  on  the  ground  that  with  the  dispersive  power 
employed,  the  bright  lines  w«re  too  faint  to  be  seen  on  the  much  brighter 
back.u:round  of  the  continuous  spectrum. 

The  lessons  to  be  drawn  from  these  spectroscopic  observations  appear  to 
be  few  and  simple.     The  absence  of  bright  lines,  or  at  least  of  any  which 
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It  all  brillt&aC.  provvg  cliuttly  tbu  tiliaance  in  the  aolar  coruonl  region 
fay  considerable  inaaii  of  iDCundesceDl  gat  or  T&por;  wliich  sLinlog  by 
rWD  ligbt  would  or  course  give  a  bright  liue  epectrum.  The  presence 
^niURborer  lines  in  the  coronal  spectrum  shows  conclusively  the  pres- 
0  of  reflected  sunlight  in  the  light  of  the  corona  and  goi-s  to  establish 
■  theory  )o°g  sgo  suggested,  that  mames  oC  meteoric  matter  raining 
fan  upon  the  solar  surface  from  all  directions.  reHected  to  us  the  light  of 
■ami  Mid  were  tlierefore  the  ejtsentinl  civuse  t)f  the  ciironal  phenomeiw. 
f$,  flnallj,  the  fact  of  the  increased  brightness  of  tlie  continuous  spec- 
is  compared  with  tlie  intensity  of  llie  dark  lines  of  Fninniiofer,  goes 
to  strengthen  the  pmtmbilitj  thai  there  is  still  other  light  in  the  corona 
wliicli  comes  to  us  from  the  incandescent  liquid  or  solid  matter  of  these 
incaodescont  meteoric  mnssea.  These  conclusions,  deduced  very  simply 
from  my  own  spectroscopic  results,  agree  com|jlclcly,  I  am  happy  to  find. 
'  with  those  drawn  from  your  must  excellent  photographs,  as  well  as  from 

L  the  ingenious  betil-Qieasuremenis  uf  Dr.  Edison  nnd  the  poinriscopic  deler- 

^^^^•tions  of  Dr.  Morion. 

HE 


Qbnbkal  CoiicLrBioN, 


le  general  conclusion  then,  arrived  at  by  tlic  observations  of  our  party 
lIlU  eclipse — a  conclusion  .to  which  all  the  resulls  point  with  singu- 
ttiunimUy— is  tbnt  the  solar  corona  consists  of  a  mass  of  meteoric 
falling  Id  from  space  upim  tlie  solar  surface,  which  meteors 
intensely  healed  by  the  resistance  encountered  ai  their  enor- 
velocity,  as  well  as  by  radiation  from  the  sun,  become  highly 
luminous,  and  emit  a  liglit  which  gives  a  continuous  spectrum.  More- 
nver,  this  mass  uf  incandescent  meteors  is  shown  nut  to  lie  «iuaily 
oKtended  in  all  dirccUons  around  the  sun,  but  api>ears  to  be  elllp- 
w^dal  or  ut  least  spheroidal  in  form.  That  the  luT^r  jiart  of  the  coronal 
liglit  coroee  fh>m  the  incandescence  of  these  meteors,  there  CAn  apparently. 
but  little  douiJt  Rut  a  oonsideralile  portion  of  it  appears  io  have  quite 
llncL  origin,  and  to  lie  due  to  the  reflection  of  solar  light  by  these  solid 
I  masses.  Hence  the  iipiieuranct  of  the  dark  solar  or  Fraunhofer 
the  spectrum.  A  third,  and  in  lliia  eclipse  an  extremely  small 
tMrtion  of  the  light  of  the  corona,  would  seem  to  be  due  to  incandescent 
H^a&enua  matter,  either  injected  into  it  from  below,  or  produced  from  the 
^iietCKiric  masses  Iheniselves  by  the  intense  heat.  This  |HDrlion  it  is  which 
bright  line  spt'Ctrum,  as  feeble  in  this  ec1i|)se  as  It  was  strong  in 
Of  the  material  composing  tliis  gas.  there  is  yet.  a.i  ii  would 
no  indication, 

what  has  now  been  narrated,  it  must  be  conceded  tliat  Uie  Draper 
Expedition  uas  singularly  and  exccplionally  fortunate.  No  sraail 
nf  thi>  good  liiriuiicis  due,  as  we  lielieve,  to  the  courtesy  and  liberality 
le  nUlroad  and  express  companies  over  whose  routes  either  the  party 
Mir  Insirumenls  traveled.  I  desire  to  mention  es])ccia1ly,  in  this  con- 
ion.  Col.  Thos.  A.  Scott  and  Mr.  Frank  Tiiorosou.  of  the  Pcnnsylrania 
psoc.  Amnt.  raiiXM.  soc-  xvm,  103.  o.    prihted  jan.  ST.  I8T9. 
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(A}Abaornial(atnl;Tla  lbs  upper  part  T). 
H)  Aboormfil  (mogDealan  In  the  upper  part.) 
(J)  Abnormal  (magtiealan  In  the  upper  part). 

(*)  Abnormal -nifiFi  In  lli..  ii|.|Hr  i.iiii .. 

(0  Upper  part  in TiKii:tu<sl:<rL.    Tbi>  balance!  49. 

im)  It  it  needful  In  tbe  averages  to  ntppfxe  the«e  brackets.    But  they  w 

ftom  the  record. 
(n)  Upper  part  lexn  maenolan.    Thli  balance*  M. 
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Wilhout  discussing  ia  detail,  at  present,  tbia  instructlTe  table,  HTeml 
tilings  are  evident  at  a  glance,  viz  :  thai 

1.  Alternate  strata  of  limestone  and  dolotiilte  make  up  tlie  mass. 

2.  The  dolomite  lajeis  carry  the  most  insoluble  materials,  as  a  rule. 

8.  Specimeaa  taken  from  the  top  and  bottom  of  the  cut  [thirty  feet  apart, 
ur  less)  differ  lametiman  aa  nolabiy  from  one  another  as  specimens  taken 
from  different  beds  but,  u«  it  rule,  each  layer  ia  nearly  homogenous,  so  fhr 
as  two  or  three  BDalyses  can  show  such  a  rule. 

4.  Not  one  of  tlie  so-called  dolomite  layers  has  enough  carbonate  of 
magnesia  to  make  it  a  true  lithologlcal  dolomite.  They  are  all  merely 
more  or  less  magnesian  limestones. 

5.  Carbonate  of  magnesia  is  not  absent  from  any  bed  in  the  whole 
series ;  but  in  an  extensive  range  (such  as  from  No,  94  to  No.  115),  out  of 
thirty-two  beds  twelve  show  less  than  two  per  cent,,  three  show  less  than 
three  per  cent.,  and  otm  goes  up  to  four  and  six-tenths  per  cent.  The  re- 
maining sixteen  beds,  alternating  with  other  sixteen  with  great  regularity, 
carry  from  thirty-six  to  fourteen  per  cent,,  nina  of  them  ranging  between 
thirty  six  and  thirty,  five  between  thirty  and  twonty-flve,  ofi«  sinking  to 
seventeen,  and  one  to  fourteen  per  cent. 

0  beds  may  be  represented  to  the  eye 


Percent, 
erf  Garb.  Has. 

No«.  of  Beds  selected  from  the  Series. 

3S  and  over. 
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lOft!...|Hii--.'i» 
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b  apeciallv  Kmarkable  UiM  m  few  of  Uie  beds  tecapj  an  iDlennedi- 
1,  chemlcallj  considered,  between  nearly  fixed  extreme  limits 
It  Old  magitesiii. 


■  this  taUaUw  beds  are  gronpedbj  fives,  ai 


1.1X8  1^ 

tBOflATS. 

Madses 

A  Carb. 

lUsaU  MATTR*. 

Uoltom. 

Top. 

Top. 
84.5.5  ' 

21.90 

Top. 

Bads     ]  to    5 

894.15 

390.50 

83.10 

15.40 

"       fl  "   in 

433.90 

430.45 

52.35 

47.« 

21.70 

21.20 

43.33 

35.a^ 

^■'      IS  '•    2U 

4.'i4.10 

4ll.t« 

87.30 

75.10 

7.90 

12.60 

800.00 

S95.43 

78.60 

80.10 

31  00 

23.10 

H    se  "  30 

898.43 

401.00 

72.25 

59.25 

27.50 

38.84 

■*     SI  ■'   35 

408.80 

397.35 

83.30 

68  ,M 

3a  80 

29.90 

404.80 

400.80 

77.60 

73.85 

13.30 

17.00 

^V     41  "  45 

430.10 

403.05 

62.50 

69.05 

1.1.40 

23.30 

^1     M  '■   0(1 

373.10 

381S.30 

BH.40 

9.5..W 

23.90 

18.40 

^B      1  •■    SO 

4130.80 

4081.00 

6S6.r>5 

090.33 

m.8o 

311.23 

^Bwa 

83.S0» 

81.03 » 

13.33% 

13.81% 

3.09%    4.32% 

^K    Bits  5Q 

413.4 

430.7 

57.3 

4ft« 

23.8 

19.9 

^K 

«9n.o 

»sa.7 

76.7 

76.6 

37.7 

01.3 

84.7 

^K 

ari.i 

3)13.8 

97.4 

76.8 

S0.9 

30.4 

^K             '^ 

434.5 

430.1 

43.0 

43.0 

22.0 

30.0 

373.8 

306.0 

83.8 

70  7 

^K             »i 

304.1 

403.9 

83.8 

60.5 

2B.5 

32.0 

^B            eo 

400.7 

410.6 

72.4 

78.5 

25.3 

33.4 

^P 

370.5 

871.7 

05.8 

02,1 

3fiJJ 

34.1 

^m      96—100 

391.3 

3S1.4 

80.8 

82.0 

25.2 

21.3 

"      51—100 

8008.4 

4015.3 

770.5 

708.1 

283.6 

280.7 

^vange 

TB.17it 

80.31% 

15.S9* 

14.16% 

5.87%    5.31% 

■C  101  — loe 

435.7 

438.7 

SO.  7 

56.1 

12.1 

11.8 

Ht  iiM— no 

391.3 

378.5 

81.3 

87.4 

20.1 

28.8 

^gf  111— lib 

400.7 

372.1 

6e.9 

83.9 

21J 

S9.S 

^K    101— 115 

1230.0 

1178.3 

198.B 

230.4 

33.7 

80.3 

B^v...;.: 

80.40% 

78.62  ?t 

18.20% 

13.00% 

3.66%    B.«8% 

Beds      1—  50 
*■      ai  —  iOO 

"    lOO  —  IIfl 


1380.90 

1179.80 

Wo 

198.00 

690.33 
708.10 
3S8.40 

194.80 
283,60 
S3. 70 

£11.35 

290.70 
80.90 

9275.10 

9375.80 

1844.95 

1084.85 

53S.10 

503.95 

80.035^  80.608* 

14.80% 

14.18% 

4.037%  4.80891 

To  Hhow  how  worLliteas  imall  groHpf  are  fbr  analytical  purposes  It  ta 
iinly  Decessary  to  combine  the  lop  and  bvllum  specinnsns  of  ten  brdi.  and 
Qotlce  the  abseoco  of  uny  marked  regularity,  Ihus- 

TABI.E    3. 

Beds     llolO L.C.  82.40  M.  C.  18.33  1.  M.  8.BS 

Beds  U  to  20 88.2fi  0.67  8.08 

Bed9  21io30 79.09  14.60  B.B7 

BedaSlto40 80,63  14.11 

B«da41tiiS0 79.65  16.32  4.0f 

but,  on  the  other  iiand  when  grand  averages  of  fifty  beds  are  Inken,  k  plo 
ture  is  obtained  of  the  pretty  uniform  distribution  of  r lie  two  cttrboaalM 
throughout  At  least  tbie  part  of  tbe  formailoii.  thus : 
Table  4. 

Aeerage  of  100  tpecimtm  (taken  from  top  and  bollom't  nf  filly  beds. 
Beds     1  to    50....        82.15  13.07  4.U 

Beds    01  to  100....         70.54  14.87  &.W 

Beds  101  loll.'S....        79.54  14.17  4.47 

Beds      1  to  115...,        80.662  14,315  4.  Tift 

t  shall  now  give  a  specimen  of  the  rroulla  to  be  obtuned  by  grauplBg 
ibe  lots  magnesiun  beds  together  &nd  ibe  high  magneaian  beds  togetlior  aat 
for  the  present  leave  the  discussion  of  the  data  presented  above  to  Allien. 

1  select  14  limestone  (Aj  beds  alternating,  with  aidgulwr  reguliirUy,  witb 
IG  magnesian  beds  (B.  dtalinguished  by  biucklclter)  vix.  :  beds  87,  88^ 

I,  91,   92,   93.  04,  93,  96,  97,  98,  99,  100,  101,  102,  109,   104,  lOS, 


107,  lOe,  109.  110. 


(B) 


II,  113.  113,  114.  115  ;  and  the  ri 
Taule  9. 


la  r«lbw( : 


63.00 


27.98 


38.S3 


7.2J! 


Of  the  164  percentages  here  represonted,  flr«  are  abnormal,  h«  nujr  tM 
noticed  by  consulting  the  iHst  part  of  Tabic  1.  These  are  included.  boir< 
ever,  in  Tuble  5.  If  we  combine  all  the  bolloru  and  top  iioalyse*  of  TftbU 
6,  without  excepting  any,  we  get  the  following  general  average  : — 
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but  if  wi!  throw  o 
gcbenil  average  :- 
Tablx  7. 
CA) 


i  IfiH  5  alinorm.i!  Bnalyst 


i3.4l 


ti  get  tbu  sUglitljr  dirTerent 


8.23 


Imol.  Hntter. 


7.24 


ftod  Ihis  must  bo  takca  as  Iho  best  eipression  of  tlie  chenilciil  diatincliun 
between  th«  purer  au«l  the  more  inagncsiiui  limestono  layers  of  our  Slluro- 
Ckinbrian  (Calciferoiis-Sandalone)  Formation,  No.  II,  wUtch  we  can 
nwke  at  present. 

It  Bhitws  plainly  enough  that  the  magncsian  liiueatoues  are  vcrj  (kr 
from  being  topical  dolomilus. 

Itsbuws  also  that  the  presence  of  mtkguesia  at  the  ex^iense  of  lime  Is 
oonnectwl  nornuiliy  with  a  high  percentage  of  alumina  silicate. 

Thia,  it  seems  to  me,  goes  one  step  toward  settling  the  nur/ianiiiRl  theory 
of  the  origin  oT  the  magnesina  carbonate  on  a  sound  basis.  AtihougL  we 
may  have  to  seek  loog  for  the  source  of  tbe  sediment,  as  a  whole  it  must 
liftTe  a  source  which  is  common  also  to  tbe  clay. 

Difflcultica  multiply  upon  ns  in  studying  such  data.  No  satisfactory  ex- 
plAOalinn  ofthe  be<lplatc  structure  of  the  mass  lias  yet  been  offered.  If 
Uin  deiKinit  be  In  the  main  mechanical  atid  not  chemical,  it  is  srrange  that 
•uch  sharp  distlnclioos  between  layer  and  layer  should  hare  been  mode  in 
tlie  bed  Ufa  deep  ocean.  It  !s  still  more  strange,  tbat  (on  this  hypothesis) 
strongly  mnrkt'd  locnt  abnormal  analyses  should  be  encountered. 

Tbis  leads  me  lo  say  that  the  above  invesligation  is  imperfect  because 
ntricd  on  in  a  vertical  plane  only.  It  eliouUl  now  be  repeated  in  a  hori- 
sonlal  plane.  It  is  desirable  to  learn  whether  the  gaojrwphii-al  changes 
niAy  not  lie  great  enough  to  convert  a  llmealone  bod  here  into  a  dolomitoid 
tliere,  half  a  mile  (or  perhaps  100  yards}  distant.  If  Ibis  prove  true  (and 
tbe  poEsiliility  of  it  is  indicsled  by  tbo  aboonnal  analyses),  then  a  new 
difficulty  arises  In  the  way  of  a  sound  theory  of  the  origin  of  tlie  lied  plates  ; 
uid  confiises  still  more  any  mechanical  theory  of  the  sediments. 

Finally,  it  ia  evident  from  Table  4,  that  if  we  tahe  CO  beds  together  aitd 
ooropare  them  with  Ibe  50  lying  nest  beneath  them,  in  other  words,  whea 
we  compare  together  two  masses  of  the  formation  one  or  two  hundred  feot 
thlclc, — it  is  evident  that,  in  one  long  age  of  deposit,  more  clay  and  magnesia 
were  present  in  the  ocean  than  in  the  preceding  (or  succeeding)  long  ags. 

We  have  then  a  large  curve  of  variation,  including  many  smail  curves, 
much  more  strongly  marked  than  in  the  large  one  ;  like  the  montlily  curves 
superpnwd  upon  the  annual  [tath  of  the  moon. 

Were  It  not  reckless  to  baiard  a  suggestion  tbat  the  source  of  the  mag- 

neeian  element  is  to  be  simght  for  in  some  theory  of  the  ejection  and  distri- 

bntion  of  volcanic  (lust,  so  that  each  short  time  of  volcanic  disturbance 
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linB  left  iia  own  reenrtl  in  a.  dolomile  bed, — we  niiglil  proreed  one  siep 
further  aod  Snd  \a  the  larger  dilTereacea  Indicia  or  iLges  or  grenter  or  lets 
ToicanisiD. 

Dauhrfe  in  bia  "  Synthetical  Btudies  nnd  EiperimciilB  on  MeUkmorptiUm, 
Ac,"  tays  (soe  Smitlisoninn  Report  for  I6G1,  page  2S9)  : 

"  We  know  Ibat  certnio  dolomites  result  from  tlie  tranerorinatioa  of 
limestone.  Tills  cpigony  nmy  be  exphinod  by  tite  oclinii  of  eoni)>iniit)on8 
of  magnefiia  or  carbonate  of  lime.  There  is,  however,  noibiug  to  prove 
that  this  Iransfommtlou  into  dolotiiito  has  always  been  proJuoed  by  the 
s&ine  agents,  and  tlittt  the  dolomite  of  Cnmixi-Loogn,  tbr  instance,  with  iu 
tourmalines,  conindums  and  Tarioiis  minerals,  is  (o  be  assimilated  with 
the  dolomite  of  tlie  otlier  parts  of  Ibe  Alps  and  of  Nice,  or  those  whicli  an 
□ear  the  deposiis  of  calamine  in  Belgiam. 

But  tliere  arc  dolomites,  and  ttiia  is  the  caac  witli  the  grenlest  nambera 
situated  in  regular  beds,  whicli  are  ofien  hortzonlul.  constituting  very  ex- 
lunMve  gciignoslic  formations.  Wlien  theyconlidn  reranina  of  testnceoiu 
moilusca  the  shell  has  disappeared  ;  they  are  often  crystalliao  and  riddled 
with  holes  in  such  a  way  as  to  suggest  a  sulislilullon.  Il  is  puanhle  that 
the  princiiiat  part  of  these  last  dolomites  was  directly  precipitated.  But 
on  account  of  the  disappearance  of  the  sliells  we  must  admit,  with  Ell«  da 
Beaumont,  lliat  this  second  case  allies  itself  with  Ihe  first,  by  Uie  rMMloil 
H'liich  tlie  medium  has  exerted  on  the  matter  precipitated,  a  reaction  of  mch 
a  kind  tiiat  the  carbonate  of  lime  lias  disappeared.  Indeed  wo  notice  Ihlit 
pure  limestone  never  alternates  with  them." 

This  is  cerlaiiilj  not  Ihe  rase  in  respect  of  the  113  licds  of  our  section : 
forcerlftinly  llie  limestone  beds  of  Table?  (A  I,  page  121  above,  with  only 


,  have  a  right  f>  be  cltwsed 


).  carb.  mag,  and  1.4  |i.  c.  Insol.  i 
with  pure  limosionea. 

The  disappearance  of  sheila  by  solution  U  not  one  of  the  notiii«al>1e  fen- 
lures  of  the  limestone  strata  under  discas<iion  in  this  paper :  and  they  do 
not,  as  a  rule,  e;tliibit  any  cavities  assignable  to  such  a  cause.  They  nn 
non-fossiliferous.  not  because  of  the  dealraction  of  fosuls,  but  becAUae  of 
the  absence  of  large  fonna  of  life  In  the  original  sediments. 

The  researches  of  Mr.  E.  T,  Hardman,  of  the  Geological  Sui-vey  of  Ire. 
land,  published  in  No.  7  of  the  Proceedings  of  the  R.  Irish  Academy,  Vol 
II.  Ser.  II,  Jan.  18T7.  valuable  as  ihey  are,  give  us  little  assistance,  be- 
cause his  specimens  were  taken  from  llie  walls  of  caverns  in  cavonuio* 
limestones,  where  meloaomatic  action  was  in  open  sctivity. 

In  the  Jahrbuch  der  K.  K.  Oeol.  neiclisanBiait.  XXV,  1875,  p.  898. 
MM.  Doeller  and  Homes  discuss  lli<<  subject  and  assign  1.  to  the  slightly 
niagnesian  limestones  a  directly  organic  origin ;  2.  to  sporadie  normal  dol- 
omites a  later  metamorphosis  by  porcoliitlim  :  8.  to  tite  largest  |nrL  of  tba 
dolomitoid  rocks  un  original  organic  origin,  with  subsequent  change  of  the 
fossils  by  magnesia  salts  during  or  shortly  afXer  deposition,  and  still  lUn  , 
local  lixiviatiou  and  concentration- 
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^PhaatopAg  of  OhrUtianity.     Sff  Pliny  Bade  Uhaat.  LL.D..  Pro- 
fctfir  of  Philoiophi/  in  HitttrfuH  ColUgt. 

feadb4foiv  tht  Ameriean  PhOotopJiieiil  Sockty,  Jfibniary  Ith.  ISTS.j 

Job  nWlr,  l:-2S. 

lloMphf  is  "the  love  or  wisdom. " 
PbiloBopbj  of  Cliristiiiniiy  is  ihe  love  of  Divine  Wisdom.    Iw  cor- 
the  maxim  of  Jofan  ;  "  In  the  beginning  whs  tiic  Wont,  and 
IS  wiUi  God.  and  the  Word  wns  Qod." 

Ity  and  the  love  of  invesiigatloo  are  Ixith  iluc  to  the  Act  that 
U  a  Spirit  in  man  :  and  the  inspiration  of  ttio  Almighty  giveth 
piim]  nnderstondlng." 

In  many  of  our  colleges  lliirre  is  n  litcmry  society,  in  nliich  the  reqniaiic 
^IPttliflcAtion  for  membership  Is  distinguished  scholarship.  It  is  designated 
^^  lUroc  cabalistir  tetters  ^ /J  A,  which  are  the  initials  of  ihe  Greek 
ftXomifin  ?iim  xu/iipvijr'i^,  "philosophy  the  guide  of  lile," 
Christliin  philosopher,  while  recognizing  the  importance  of  correct 
ice  in  inaliere  pertaining  to  onr  present  transitory  life,  atinches  the 
grcfttcsl  vnlne  to  the  life  everlasting.  He  thercforeaccopla  as  liiH  highest  rule 
oflkitfaaud  praciice,  lioth  fur  time  and  for  eternity,  the  saying  of  his  Master  : 
"thi<i  is  life  eternal,  thai  they  might  know  thee,  the  only  true  Qod,  and 
Chriai,  whom  thou  haa  sent."  Not  simply  that  ibcy  might  believe, 
init  that  they  might  know  ;  that  the  (.'te.rDal  verities  of  life  and  immortality 
tiave  been  brought  to  light  tbnmgh  a  divinely  appointed  and  divinely 
Uessenger,  so  that  '*  hu  may  run  that  rcadeth  "  them. 
lum  may  seem  presumptuous  to  those  who  have  been  accustomed 
poD  physical  science  as  the  only  guide  to  certainly,  and  who  have 
lit  of  religions  Ifelief  as  the  result  of  education  and  cireumslance,  as 
nnething  beymd  our  contml,  something  for  whicli  we  are  in  no  way 
iccountablc  and  which  is,  therefore,  of  Utile  comparative  consequence. 
But  the  Christian,  aware  of  tbe  influence  of  belief  upon  character,  feels 
that  tlii-rc  are  many  things  lo  he  feared  Tram  faulty  belief,  while  there  is 
notbtng  to  lie  ftered  from  tlie  clear  and  absolute  knowledge  of  truth. 

Tbc  A|MiRlle  to  the  Gentiles  exhorted  the  brethren  to  "  prove  all  things  ; 
Ikeld  bat  that  which  is  good."  He  did  not,  however,  limit  himself  to  "things 
tir  10  logical  deductions  tcom  Ihe  temporal  experience  in  which  all 
pulicipalc,  although  he  showed  hiniself  to  be  a  fomddable  au' 
in  every  arena  of  disputation.     He  saw  that  the  search  for  iruih 
pfDMcuted  in  two  directions :  first,  in  the  direction  of  dependence, 
tncliahle  spirit,  waiting  and  seeking  for  enlightenment,  and  re- 
the  satisfaction  of  religious  want ;  second,  in  the  directiim  of 
self-assertion,  under  a  more  haughty  and  confident  spirit, 
of  the  sources  as  well  as  of  llie  limits  of  knowledge,  devising 
.Ic  or  scientillc  sysicma.     In  Ihe  field  of  inquiry  to  which  he  was 
deroled,  ho  admoniBUed  Iho  followers  of  ihiil  which  is  good  to 
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■'  rejoice  ever  mrtre.     Pray  without  ci/asiog.      In  everything  give  (Uniibs, 
•    •    •    Quench  not  the  epirit.     Despise  not  prophesy ings. " 

Those  diflerent  directions  of  investigalion  give  differences  of  cliancttt 
to  ttic  rraallB  of  investignlion.  Philosophy  is  not  religion  ;  neither  of  tbea 
important  pursuits  can  1111  tlie  place  of  the  other ;  each  may,  bowevci; 
help  The  other.  Philosophy  is  a  study,  religion  is  nn  inalincl ;  philosophj^ 
is  theoretical,  religion  Is  practical  ;  pliiloaophy  is  a  doctrine,  religion  U  ai 
experience.  A  religious  philosophy  ia  better  than  a  godless  philMOpbyr 
because  it  looks  at  trutli  under  more  varied  relations.  A  philoaopbipil  r 
llgion  is  better  than  a  fanatical  religion,  because  it  Is  in  liaruiony  with  all 
llie  menial  faculties.  But  a  philosopliy  which  seeks,  on  tlic  Authority  o 
a  supernatural  revelation,  to  fetter  the  intellectual  Intorprolatinn  of  the 
physical  universe,  narrovs  the  niind,  while  it  cliecfcs  the  inlRllectuml  a 
moral  progress  which  arc  Important  ends  of  religious  teaching  ;  a  religloi 
which  is  limited  to  the  acceptance  of  philosophical  infertiiicea,  may  aatls()r 
an  indolent  leslhotic  curiosity,  hut  It  lacks  the  earoestneas  niid  cnttitisimiit 
of  a  living  faith  which  impels  its  possessor  lo  a  steadfast  cimtinu&iioe  !k 
well-doing,  a  faith  which  shrinks  from  nii  ohslncle  and  welcomes  murtyt- 
dom  In  prcfbrence  to  a  surrender  of  its  convictions. 

"The  fear  of  the  Lord  is  the  beginning  of  wisdom."  Tliistrtithv 
recognized  by  Auguslc  Comte,  the  advocate  of  so-called  Poailivlsin.  vhu 
he  taught  that  intellectual  development  Is,  first,  Itieologicol ;  next,  ■ 
physical ;  and  lastly,  positive.  A  iliousand  years  bnfhrc  the  Chrislisn  ar 
David  and  Bolomon  bad  taught  the  Jews,  and  Buddlia  had  lAnght  tl 
Hindoos,  the  vital  doctrine  which  C'omle  distorted  and  corrupted,  hni  tliq 
wercootllkcCumle,  so  foolish  as  to  remove  the  corner  stone  after  botldlDj 
the  superstructure.  They  did  not  believe  that  the  science  of  pheDomeai 
waa  more  (Kaiilve  than  tlie  knowledge  of  Qod  and  the  knowledge  Of  prtD 
ciples,  or  that  a  aysteui,  which  was  founded  in  error  and  which  oontlnnaU] 
added  error  to  error,  could  finally  culminate  in  •'positivu"  and  tmqiw 
tionable  truth. 

Five  hundred  yean  after  those  early  sages  bad  directed  the  atUBtloa  < 
lovers  of  wisdom  lu  the  beginning  of  wisdimi.  tlic  disciples  of  Zorawrter  li 
Persia,  of  Confucius  In  China,  und  of  Pylhagoias  in  Greece,  panidpftte 
in  the  wide-spread  reformatory  movement,  whicli  accompanied  the  restoK' 
tion  of  Jehovah- worship  at  Jerusalem  and  the  settlement  of  the  Old  T 
menl  canon  under  Ezra.  They  prepared  the  way  for  Socrates,  who,  IflU 
PyihagoiBS,  shrank  from  the  seeming  arrogance  which  was  involved  In  th 
title  "sophist,"  or  wisest,  and  claimed  to  be  merely  a  "pbilosophoe^*' C 
lover  of  wisdom.  Even  the  sophists  generally  regarded  ilieolc^  as  \h 
highest  science.  Bocmtcs,  agreeing  with  them  in  this  catiniate,  believC 
himself  to  be  a  special  ambassador  of  Ood  to  the  citizens  of  Alliens,  KCtinjI 
under  the  continual  guidance  of  a  daimon,  or  divine  influence,  whloU  ksjj 
him  from  falling  into  error. 

Another  sent i-mllleni urn  beheld  the  birth,  in  Bethlehem  of  JudtM,  of 
teacher  whose  words  were  received,  by  Ills  disciples,  as  coinlog  wUb  ■ 
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authority  bucU  ns  hail  ucver  been  known  before.  Claiming  li)  be  Uie 
ani'intud  lender  Toe  whom  the  Jews  hud  long  been  looking,  reprcKallng 
biaiiiiulantobethefullllineiilor"  lUe  law."  which  was  ■■sBliadownf  good 
things  to  ciiuie,  and  not  the  very  image  of  the  things,"  he  souglii  not  to 
destroy  unghi  Ih&i  wab  good  or  true  in  previous  systema.  Still  pointing  to 
God  n»  the  boui-ot  of  nil  truth  and  ull  power,  slill  finding  the  higlieat  wi»- 
duni  in  tliu  grnit  tnillis  of  religion,  he  counted  all  earlhly  knowledge  and 
all  earltity  poMi'mioDn  as  dross  In  coiiipnriBini  wUli  the  hi;Avenly  inheril- 
uiou-  ''Fur  what  shull  it  profit  a  mnn.  if  he  shall  gain  the  whole  world, 
ud  lae«  Ills  own  ftout  V ' 

We  thus  see  tliul  in  nil  the  most  highly  civilized  nalions  of  nntiiiuity  the 
wbon  tnen,  Almost  without  exception,  believed  In  some  means  of  commu- 
okBliuD  beLwoea  niun  and  his  Maker,  and  looked  upon  the  minlalera  of  re- 
Ilginn  ns  the  ajiecia]  rcdplentH  of  divine  oracles.  The  true  followers  of 
Jesus  i>r  Nuxarelh  have  uniformly  elaimnl  that  their  syBtero  of  religion  is 
Ibe  liigliest  Eysiem  ihnl  I1116  ever  tweo  promulgateil,  appealing  both  to  lUe 
intrluaic  excellence  of  Us  doctrines  and  to  ihi^  results  of  their  liascmlnaiion 
for  evidence  that  their  claims  are  well-grounded,  Ttiey  may,  therefore, 
naturally  regard  the  Philosophy  of  Chriatianlty  as  the  highest  of  all  phi- 
liMophles,  and  us  the  meet  profitable  study  to  which  humuii  attention  can 
In  dinctcd. 

Clirlst  himself,  although  he  tnught  "  Eis  one  that  had  authority,  and  not 
m»  tlie  scrilwB,''  gave  continual  evidence  of  f;roat  porsunni  modesty  and 
Ijtiinility.      Alibough  never  derogitling  in  the  t>lightest  degree,  from   the 
conscious  dignity  of  his  divine  mission,   he  oftea   rejected  the  flallermg 
VribiiiM  with  which  his  disciples  aonghi  to  honor  him.  directing  llieni  to 
«ha  Father  whose  will  he  came  to  aceomplish.     He  did  not  even  attein|>t  to 
iound  a  church  or  to  frame  a  eoDsisteni  system  of  doctrines  during  the  time 
of  his  own  niinislrj.  but  he  len  bis  hearers  to  make  such  application  of  his 
luacliinp)  as  would  beat  saiisfy  their  various  individual  needs  and  promote 
thniT  spiritual  growth.    The  wisdom  Iwlonged  to  him  :  the  philosophy  to 
Ilia  dlMiples.     Uia  gospel,  "gnoil  tidings  of  great  joy,"  was  the  annouace- 
nent  Ufa  Saviour,  who  should  "save  bis  people  from  iheirsins."  His  pur- 
pose was  neither  lo  destroy  nor  to  change  the  divine  methods  of  education, 
bat  trt  fulfil  typical  prophecies;  lo  throw  b  stronger  light  upon  the  relation- 
ablpa  of  man  to  bis  >taker ;  lo  tem|)er  p<>rs<mnl  independence  by  a  clearer 
•cnae  nf  |>ersonul  responsibilliy :  to  cotnuiunicate  a  knowledge  of  the  |>er- 
(onnlity  of  God,  Bis  personal  interest   In  His  intelliguut  creatures,  ajid 
lUc  perwmal  help,  which  He  vouchsafes  to  all  who  feel  a  need  of  help  and 
■re  willing  10  accept  IL    Free  grace  and  frL-e  will ;  the  offer  of  all  requisite 
guidance  ;  the  power  of  choice  whether  the  guidance  shall  be  received  or 
mjccted  ;  the  voluntary  ussuraptlon  of  all  the  risks  which  may  attend  a 
wrong  eiici'cis«  of  the  cliolce  ;  and  "the  way  of  salvation  "  through  liim 
'^Wbow   "dvrellctU  all  the  fullness  of  the  Godhead  bodily;"  such  are 
,e  Chief  lessons  of  Christianlly. 

V  they  wliicli  do  hunger  and  thirst  after  riglitconsni'ss  ;  fur 


126 


ilicj  Bhall  Iw  filled."  All  nnlure  (cema  with  tlic  evidence  of  physical 
fidaputions  to  pbyBicul  needs.  Tltose  wlin  arc  spiritually  cnlighlened  will 
And  still  gtninger  evidence  of  abandant  pT»vis!nn  Tor  all  spiritual  needs. 
The  daily  bread  for  which  we  are  tauglit  to  pray  is  indewi  the  "liTeud 
or  life,"  the  breitd  which  will  BBtisfy  to  lUe  uiiermo&t  nil  ibe  bunt;urin(; 
both  or  body  and  o(  soul.  The  Father  who  feeileth  Ihc  fowls  of  the  air, 
providing  Tor  the  wnntB  which  Hu  has  implanted  in  Ilis  humblest  crettloivf. 
ia  not  unmindful  nC  the  mure  Iraportant  wants  of  the  btlng  who  was  made 
in  His  image,  und  who  was  endowH<d  with  "dominion  over  the  Hsh  of  Uu: 
.  nnd  over  tbe  fowl  of  the  nir,  and  over  every  living  thing  that  movetli 
upon  the  earth." 

ill  true  philoaopliy,  Chrisiian  philosophy  in  an  especial  manner,  is  al- 
ways cautious,  tcacliablo,  longing  for  grciiier  knowledge  and  greater  faith, 
glad  even  to  welcome  reproof  wiieti  It  teiida  to  the  correction  of  mistakes. 
It  looks  towards  the  inQnite  as  well  as  Ilie  Unite,  towards  the  nbsolulo  as 
well  us  the  relative,  towards  the  unknowable  as  well  ns  the  knowable.  un 
Aer  a  conviction  that  even  where  it  cannot  hope  for  a  full  snlisfnetion  of 
all  its  longings  it  may  gain  strength  by  wrestling  with  dilf1cu1iii.'g,  and  with 
theunhealtatlngassiiraucetbat  the  higher  its  aims  the  rocirupi'otiinlilc  will  be 
its  victories.  While  modestly  acknowledging  the  limitallons  which  liavc 
been  imposed  upon  it,  it  answers  the  fundamental  questions, — 'a)  Wbatl 
(b)  How?  (c)  Whyt — by  assorting  (a)  tfie  possibility  of  knowledge,  (b) 
by  meaDB  of  consciousness,  (c)  because  the  Creator  of  niun's  cimsdousacM 
deaigned  it  for  the  acquisition  of  truth. 

Any  intimation  of  a  [Kiasihility  that  human  power,  linman  wiadoia,  or 
human  design  may  be  the  liighest  power,  or  wisdom,  or  design  in  the  uni- 
verse, or  any  hesitation  lo  deny  such  a  possibility,  the  Christian  philoso- 
pher regards  as  an  unfortunate  manirestation  of  Ignonuice.  Such  Igno- 
rance may  be  excusable  iu  those  who  are  honestly  seeking  for  truth  In 
other  dlrc<.tions,  and  wherever  it  exists  it  is  the  part  of  true  mwlesty  to 
acknowledge  il-  But  if  the  ignorat?t  man  should  try  to  impose  hts  igno- 
rance upon  others,  aa  an  insurmountable  barrier  lo  knowledge,  or  if  the 
Christian  should  hesitate  to  alDrm  the  absolute  and  undealahle  Inilh  at  hit 
answers  to  Ibe  three  essential  questions  of  philosophy,  no  preti^nse  of 
modesty  could  shield  bim  from  the  charge  of  blaipbemous  amiganiy. 

Every  philoaophlcal  or  religious  system  which  bus  any  claim  lo  consider^ 
atton,  must  have  its  dogmas  i  Its  |H>sltivo  convicliuns:  lis  formutaled 
trutlis  or  articles  of  belief  ;•  its  "necessary  enpreaslon  in  ideas,  of  ths 
feelings  and  moral  and  spiriinal  laws  and  conditions  which  tbe  unity  and 
relationship  of  heart,  conscience,  will  and  intellect  in  manyrequlrn  slintlld 
he  mainlained."t  Such  dogmas,  instead  of  selling  ttsidi'  the  fiaooDlut 
methods,  are  the  moat  obvious  results  of  olwcrviillon  and  experiment  and 
legitimate  logical  deduction.  But  while  dogmas  are  usiil'ul,  dopna- 
tism,  in  the  sense  of  arrogant  assertion  and  with  a  denial  of  any  of  iha 
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titfliU  of  crll.icfi]  LtiTi'«tigulioii,  Es  uniihilosophlcal  anil  suicldMl,  The 
uscient  or  "Nf;n'«tic"  pliilosophcr  baa  the  iume  right  lo  approach  any 
tmh  whatsoeTer  froin  liis  side,  tis  tlje  CbrlBlian  has  from  Lis.  Tbe  dls- 
ntrerltw  ur  ettcli  may  becumc  greatly  kelprul  u>  tlie  other,  aoii  liy  Joint  cu- 
OpenUon  they  ti»y  Imtli,  nt  loat.  atlain  to  a  brooder  gcDcrallty  of  appre- 
huulcill  Uiao  elllier  uoulJ  lia»e  gained  alone.  The  Cbristian'H  start,  from 
IwdtlTC  knowledge  Kod  Jtistiflable  asBertloa,  has,  however,  nn  iiumeDsc 
•dmitAgB  over  liifl  oppoDcnl's  ignorant  groping  in  Uie  dark  uud  di'tipuir  or 
■tlalkctaty  attain  meat. 

Tbe  doKKiHtism  or  science  invulvca  greater  inconsistencies  and  1b,  Ihere- 
tbre,  more  aarcssonalile  titan  ttic  dogmatism  of  religion.  Tbe  inodeGt 
poaltlvlal,  when  ho  Btigmatlzes  tbe  popular  fidlh  as  an  outgrowii  abd  wonli- 
leu  gHiroent,  a  "  caput  mertuvia,"  is  urged  by  a  spirit  of  the  same  kind 
m  the  bigot,  when  he  bespeaks,  ftir  any  fonii  of  trulh-loving  ri'searcli.  the 
ban  or  fanatical  outlawry,  Ibe  "odium  thMtoskum."  Bui  tlie  modesty 
which  doubts  its  own  capability  of  allaining  ^ny  higher  assiirunco  ihun 
that  of  eense,  lias  no  excuse  for  tUeoriEing,  or  for  claiming  usec-ot  to  any- 
thing which  is  not  attested  by  undoubted  sensible  evidence.  The  bigoted 
entiiusiasm,  on  the  other  hand,  which  rests  in  a  blind  uurciisunioj;  faith 
and  believes  that  any  coatravenllon  of  its  prejudices  may  be  followed  by 
endlow  miftery,  is  impelled,  as  if  by  a  natiiral  iUHiini;t,  lo  the  immediate 
adoiHion  of  such  measures  as  seem  most  likely  to  avert  ii  ciiliiniliy  which 
It  so  greally  drends. 

Not  withstanding  all  the  teleologicul  cnn  sequences  whicli  are  implied  In 
Uie  adtuiSBion,  probably  there  are  few,  perba|)s  there  are  none,  who  would 
lie  unwilling  to  gnutl  that  the  forcee,  which  nmu  uses  fur  accomplishing 
bi*  Itmiled  purposes,  are  ttie  same  as  Qod  uses  for  accompliMiing  His  un- 
limited purjHiecs.  The  Chrislian  philosopher  timla  it  no  less  evident  that 
e  knowledge  and  dceigna  of  the  Crenlor,  however  much  they  may  differ 
it  difHr  ill  their  eHseiHial  cbamctcrlstics  from  tbe  knowledge 
BSigns  of  iutelligent  crealurea ;  he  is,  Ihercrore,  at  a  loss  to  under- 
i  the  difficulties  which  many  persons  honestly  avow,  in  rcctigniEing 
d  evidences  of  an  All-wise,  as  welt  as  Aliniglity  liuler,  wlio  is 
"upholding  all  things  by  the  word  of  his  power," 
Hay  not  a  priDcipal  source  of  those  difflculties  be  found  in  tbe  hedtancy 
n  toll  skeptical  spirit  ?  Doubt  is  very  good  in  its  protwr  place  uud  within 
Mf  bounds :  obvious  errors  should  certainly  be  avoided  ;  novel  and 
Tag  tlimrles  should  not  be  accepted  until  they  have  been  tested  by  the 
rcblng  and  concluglve  scrutiny  ;  it  may  even  lie  well  to  indulge  ia 
uIoRal  exercise  ol  critical  acumen  upon  possiljle  mistakes,  which 
c  crept  into  popular  creeds,  either  through  Ibo  supiniscd  teaching 
of  ■  popular  leader,  or  Uirnugh  sunie  euignmlieal  and  perliapa  aceUleiilul 
inadvertence.  But  the  dutoclion  ofa  petty  error  is  of  for  less  consequence, 
«  It  may  require  a  mucli  greater  ootlaj  of  ilmc  and  iii^^eiiiiUy,  tliiin  tbe 
^nfati  imponant  truth.    The  |)hi)Mx.<;<li  i    ,  .  . 

beltcf,  which  bos  withstood,   Tor  agts.  v 
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hnvcsomc  solid  ground wnrk  of  trulli.  lie  can  inalie  Ibe  (niili  Iiisownooljr 
j  by  fblly  understanding  il,  bui  lie  may  often  find  HatiBfaction  even  in  R 
partial  comprelieDslon  of  doctrines  wliicli  luive  given  inielleciual  strength 
and  comfort  to  many  general.iiins  of  deep  IhinkerB.  He  will  surely  gain 
e  wisdom  liy  a  diligent  looking  ofler  truth  than  by  a  aliarii  aiid  cynical 
search  (br  error. 

Paul's  advice  is  uteli  Bupplemented  by  Peter's  :  "  But  sanctify  the  Lord 
Ood  in  your  henrls  :  and  be  ready  always  to  giTO  an  answer  tn  every  man 
that  askelh  you  a  reason  of  llie  hope  that  Is  in  you,  Willi  uieeknesB  and 
fear."  The  advantages  of  higli  ideals  htivc  been  rccognlEed  in  all  agca. 
When  every  tbrob  of  our  epiriiual  lives  la  accompanied  by  a  feeling  of 
Ood's  presence,  the  perceptive,  as  well  as  the  imaglnalivc  faculties  are 
quickened,  and  our  enligbtencd  Inaight  penetrates  intiiitirely  to  reasons. 
both  of  hope  and  of  complete  assurance,  wiiich  a  mater ialisltc  pliiiofioiihy 
could  never  find  and  could  never  understand. 

All  pliilosophy  must  necessarily  be  based  upon  liuman  nature.  Our  lo«e 
of  niedom  can  only  extend  to  wlial  wc  ran  recogniaie,  however  dimly,  as 
manifesting  -wisdom;  our  capahiliiies  of  knowledge  are  limiled  by  oat 
capacities  for  knowledge.* 

The  maUiciniitical  necessity  which  requires  that  all  Consciousness  sbouhl 
be  manifested  under  the  three  primary  relalions  of  Motiviiy,  Spontaneity, 
and  Rationality,  is  tacitly  recognized  in  the  modem  oiaBslflcaiion  of  mental 
faculties  as  Presenlative,  Repreaenlatire,  and  Intuitive,  This  stibjoctlve 
aspect  of  our  spiritual  nature  finds  objective  intellectual  Batisfaclion  In  ^8- 
tems  of  Religion,  Uorals  and  Science. 

The  Biihjective  exeicise  of  CoDsclousncBB,  In  tlie  primary  reilatlons  or 
faculties,  temaniresied  in  Feeling,  Will  and  Thought,  which  ore  Indloa- 
tiona  of  olijective  Need,  Power,  and  Purpose. 

Both  the  aim  and  tlie  goal  of  ConsciousneBS  are  subjectively  den-elopad 
in  Faith,  Desire,  and  Understanding,  wblch  find  complete  objective  pro- 
Tlsion  in  Revelation,  Saiicliflcation,  and  Inspiration. 

If  we  designate  the  Motive,  Spoutaueoua  and  Kalional  forms  liy  theiytn- 
bolic  letters  M.  S,  R.  ihese  relations  may  all  be  readily  grouiied.  as  in  the 
following  ay  nopals : 

Sutjceltvt. 


R.  Presentation. 

Iniiiilion. 

8.    Feeling. 

Will. 

Tiiou^'lil.            ^^ 

M.  Faith. 

Desire. 
ObjeetiM. 

U  nd  erslanil  i  n^  J^J 

M. 

m 

B.  Religion. 

Morals. 

Science. 

8.    Need. 

Power. 

Purpose. 

M.  Revolalion. 

SanotlflcatloB. 

est  of  nil  things.    Ills 

Uirrefore,  unpliilosopbittl 
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to  try  to  trace  iU  origin  to  materia]  or  nnranticions  subslancc,  of  nliich 
nothing  can  ever  be  lioown,  except  the  qunlitieswUlcb  ConseiouGDC.ia  ilaelf 
AltrlbuleH  (o  the  Bup|>osed  occaalou  of  its  own  ieaet  iin|>oriant  experiences. 
The  convicti^tn  of  muierinl  reality  ia.  Iiowever,  «o  atmng  llmt  we  eliould 
Bccept  il  M  n  matter  of  Inattactive  t«11ef,  and,  therefore,  aa  a  truth  of  ia- 
»pimtion.* 

Sinee  llioiight  ia  slimnlntod  directly  by  will,  RcHSon  ia  «pt  to  believe  her- 
utlf  Indeiicndent,  nnd  lo  Torgot  tlint  all  lier  powers,  oa  well  aa  nil  tin-  fiicia 
and  premises  upon  which  she  exerciaea  tliose  powers,  are  given  by  the 
Creator  for  tlie  apecial  uses  which  he  designed.  Scientific  invi'sllgutora 
often  forget  that  ihcy  can  resell  truth  only  ho  far  as  it  has  been  divinely 
"nnveiied"  or  revealed,  and  that  all  error  is  the  result  of  loo  great  conll- 
dence  In  Uie  nnaided  strength  of  imperfect  human  reuaim. 

All  the  needful  revelation  that  man  has  lieen  able  and  willing  to  accept, 
lias  been  offered  to  him,  in  nil  ages.  In  order  llial  he  may  derive  1  he  greatest 
(NMaible  help  from  the  offer  it  ia  neceaaary  that  his  will  alinuld  be  wliolly 
given  up  l«  liie  divine  will,  "  Tbey  t.lint  wait  u|>on  the  Lord  shall  renew 
tlieir  atrenglh."  This  waiting  should  not  be  conllned  to  the  religious  in- 
Btincta.  It  is  no  leas  importunt  in  tlie  Irnining  of  tlie  will  and  in  llie  en- 
Itlpiicomont  of  the  reaaoning  faculties.  The  inspiration  of  "unconscious 
oerebnttion, "  during  the  quiet  walches  of  llie  night,  olXen  untangles  a 
knotty  clue  which  has  led  the  self-tkBscrting  mind  into  a  labyrinth  of  des- 
pemte  perplexity  ;  the  sanctifi cation,  which  rewards  the  opening  of  the 
4oor  tn  the  Saviour  who  stands  ajid  knoclts,  always  leads  to  a  "  change  of 
htMTt"  and  uf\en  transforma  the  habitual  cbaraclcr  In  a  way  that  may  bo 
rigblly  regarded  els  miraculoua;  the  Insliitiing  ll){ht  of  immediate  revela- 
tton  gives  a  clearness  of  vision  and  a  certainty  of  knowledge  which  are 
known  only  to  tliiiac  who  liavc  riglitiy  leartied  Im>11i  to  o{)cn  and  to  uae  ibeir 
■plritoal  eyes.  In  every  ease  willlngneas  must  nccouipany  ability.  Help 
it  never  forced  upon  us ;  if  we  choose  to  trust  solely  to  our  own  delegated 
rtrengtli,  we  arc  free  U>  do  so  and  we  may  often  make  valuable  attainments  in 
0*>  doing .  hut  if  we  wish  most  fully  to  appropriate  Ibe  prophetic  assurance, 
"Ibo  cnxikcd  shall  lie  made  straight  and  the  rough  places  plain,"  we  must 
Ad  the  need  of  help,  and  be  willing  to  seek  for  It  where  alone  It  la  to  be 
finad. 

Clilisllnn  philosophy  discards  the  use  of  none  of  our  faculties  ;  on  the 
(soainiry.  ii  ia  Iheonly  pbilosophy  wbicbinsislaontlie  right  development  of 
th«cn  alt.  8cicnliflc  writers  often  Hpeak  as  If  nothing  should  be  left  lo  faith, 
tmt  overylhiog  should  t>e decided  by  reason.  The  Christian,  while  commit- 
I'aCE  hlmaclf  lo  nothing  that  is  unreasonable,  phices  fiiith  above  reason,  and 
*l*^«»  that  reason  always  erta  when  faith  is  diacredlled.  The  most  implicit 
(■ttli  is  nln-uys  given  to  that  which  Is  self-evident  to  the  believer;  his  fail h 
™  "^vliat  he  believes  lo  be  self-evident  lo  others  comes  next  in  order  and 
"^  ^aakniiy  Icnb  conlldent.  The  man  who  siiould  attcm|)l,  by  any  reasoning 
u  prove  what  Is  telf-evldent.  or  even  to  make  it  plainer  than  it  is 
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alreitilj,  woulil  only  sliow  Liiueolf  to  be  one  "  Miul  dnrkunoili  couaKel  b; 
words  without  knowledge." 

All  knowlodge  must  not  only  Iwsio  in  fiiilli,  but  It  luuet  b1m>  proceed  by 
fUth,  end  in  raitli,  and  real  on  fitilti.  So  long  as  our  flilth  is  wcalc  In  the 
flill  self-evidence,  of  our  premiaos,  uf  their  ingical  couuectlon,  I'T  llie  logiit- 
nutcf  of  our  reasoniog  fiiculiiea,  or  of  their  rightful  exercise,  nil  our  infer- 
ences will  be  vitiated  hy  doubt ;  we  inay  roacb  some  degree  tif  proUtbitftj, 
but  DO  certainty.  Of  lliesc  reasonable  re(juirenients  the  leglilmucy  of  our 
reaBoning  fuculiies  underlies  ell  the  others.  We  can  hftve  ao  other  reason- 
able agBursnce  of  thut  legitimacy  than  our  ciinyictlon  of  tliu  wisdom  and 
truthfulnesB  of  tbe  Author  of  our  being.  The  highest  &Uh  Is,  tlierelbr*^ 
religious  faith  ;  the  highest  religion  is  the  one  which  otTers  tlie  moat  siitls- 
fiiciury  provision  for  all  the  spiritual  needs  of  man,  in  all  ages  aud  under 
all  clrcuinslaocea. 

None  of  oar  facultiee  have  been  made  in  vain.  If  the  human  race,  In 
its  iiiOincy,  was  more  given  to  theology  than  it  la  in  the  present  day.  its 
devotion  wna  due  to  a  greater  sense  of  its  needs.  If  the  devotion  led  to 
uny  esaggeruivd  development  of  a  fulth  which  looks  to  eternity,  who  wDI 
Bay  that  it  displayed  less  true  manhood  than  like  cxaggcmtionsoraniflBOIl 
which  looks  only  lo  earthly  lemporalities,  and  prides  ilself  in  "opporitloBS 
of  Hcience  falsely  ao-calledl" 

True  science  will  not  only  gladly  accept,  but  It  wijl  even  eagerly  aedt. 
all  the  help  that  it  can  get  fVom  every  quarter.  Assured  of  the  peiftct 
harmony  ofat)  truth,  aud  of  Us  many-sided  relations,  it  willscetljai  no  truth 
can  be  fully  undei-slood  until  it  lins  been  studied  in  its  severtl  prinuuT 
bearings  on  the  triform  intelligence  of  man  ;  that  tbe  proper  culture  of  in- 
telligence looks  to  a  complete  and  symmetrical  growth  insti'tid  of  a  mon- 
strous, distorted,  one-aUk-d  growth;  that  the  lulYiest  rcvelnli<<ns  of  bUll 
yield  the  moat  sou  I -satisfying  food  for  "  the  scieutme  uses  of  the  imagina- 
tion ;"  that  the  most  complete  aanctifi cation  of  desire  is  utlcndcd  by  Itw 
greatest  carnesineBS  of  purpose ;  iliat  the  fullest  inspirallon  of  undemaad- 
ing  is  shown  by  theclearest  recognition  and  the  most  cheerful  ikcknowled^ 
ment  of  the  divine  origin  of  the  inspiration  ;  that  the  dicta  of  all  the  n« 
tal  Ikcullies  should  l>e  accepted,  compared  and  reconciled,  sn  as  lo  give  11 
broadest  possible  views  of  truth  ;  that  whenever  inclination  or  nvocaikni 
give  the  mind  a  special  bias  in  one  direction,  special  pains  should  be  Uk 
lolcam  what  religious,  moral  ot^ecientiflcncquii-cmentc  arcnccdoj  inordar 
lo  mainlain  the  equipoise  of  perfect  manhood- 
God's  revelations  iu  the  book  of  nature,  are  as  old  as  crention.  Man, 
after  the  lapse  of  thouaands  of  yesrs,  leni^s  the  nlplmhel,  spells  out  a  Bbw 
of  the  simplest  sentences  in  tbe  record,  and  sets  hluiaetf  up  in  Ihc  prld<  Ol 
his  now  attainments,  as  the  Inielleciual  lord  of  iho  utiiveree.  He  fwgnU 
thai  the  lesson  must  linve  been  act  before  It  could  be  learned  ;  lliat  It  n 
be  learned  sooner  by  those  who  are  ready  to  listen  to  the  Teacher,  Uian  Vf 
those  who  try  to  pick  it  out  by  thcmscWes  ;  and  that  It  la  never  loanMd 
without  tbe  Teacher's  help,  although  the  lielp  imiy  be  so  Bhiifully  given 
that  the  scholar  is  not  awiire  of  it. 
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The  cheerful  rccogniiion  of  llie  inrimato  connection  between  ruligion  and 
wwlom,  was  nol  confined  to  tLe  carlj  eages.  In  all  bl&torlcal  limes  tha 
»bc8i  lucD  have  fell  and  acknowledged  tliat  it  was  tlieir  biglieHt  aim  and 
Uiuir  bii;bc8t  privilege  Lo  read  and  cuoipreliend  even  the  simplest  tbougbts 
ofQod.  Thebouatedinlellectual  jirogrcaEof  the  luatlbice  centuries  Is  rigbtlf 
CTodiied^  in  large  meueurc,  to  Bucuq's  revival  and  akilfal  unfolding  of  tbe 
indat^vc  muibod ;  Irat  the  religious  reformations  of  Wiclif  anil  Hubs  and 
Jcroiua  and  l.utlicr  bad  preceded  Bacon  and  prepared  tbe  waf,  tbrough 
clearer  ex ixiti lions  of  lieavenlj  truth,  for  a  fuller  uuderslanding  of  worldly 
tnillis.  Comle  attacked  theology  and  metaphysics,  at  Ibe  outset  of  his 
career,  with  QuJxuiic  seal  and  Quixotic  blindness ;  bnt  he  ended  by  deify- 
ing huDlauity  as  a  fit  object  for  tbe  worshiping  instinct  of  man,  and  by 
IvotDUlg&ling  a  system  of  more  arrogant  metapbysics  ibon  ever  bewildered 
Ibe  followers  of  tbe  liaugtitiest  Grecian  sopbisl.  The  Renders  of  scicntilic 
tboDgbt  In  our  own  day,  with  few  exceptions,  are  bclieTcrs  in  Ood ;  many 
of  them,  pcrhajs  &  lurgi^r  relative  number  Uiau  at  uny  earlier  period,  are 
alM  dei'out  believers  in  Cbrislian  rcvelution,  and  their  belief  is  more 
Teiglity  because  it  is  not  merely  iradition&l,  but  springs  fhim  deliberate  ex- 
«iniiistiou  and  conTiclion.  The  godless  tbeories  and  ungodly  liveB  whicU 
degrade  humanity  are  due  lo  tbe  ignorance  of  smatlerers,  not  tu  [be  teach- 
ings of  earnest  and  hardworking  investigators. 

Cfariatianiiy,  more  thoroughly  than  any  previous  system,  leaches  the 
esieoliiU  Identity  of  secular  and  sacred  trutb.  To  the  Pharisees  who  would 
Ikla  regulate  all  observances  by  lUelr  own  narrow  inlerprciaiions  of  re- 
ligious doctrines,  it  says  :  "Tbe  Sabbath  was  mode  for  man,  and  nol  man 
for  the  Sabbath  i"  to  tbe  Greeks  wbo  ignortinlly  worshiped  the  traknown 
God.  ii  saya  :  "For  in  him  we  live,  and  move,  and  have  our  being;"  tu 
thoMi  who  needlessly  enihitler  their  lives  by  overanxious  ihougbia  for  the 
tuucTuw,  it  shows  the  providence  of  the  Father  who  watches  over  the 
r»Tens  and  Ibc  sparrows  and  Ihe  lilies  and  the  gross  of  the  flcld ;  to  Ihose 
^*bo  wotdd  set  up  their  own  pride  or  prejudice  as  a  standard  of  merit,  it 
I  ttayx :  "  What  Ood  hath  cleansed,  that  call  not  thou  common."  It  invests 
■11  dayst  ail  acts,  all  ihougbts,  all  pursuits  with  a  holy  dignity,  so  far  ns 
tbcjr  niny  bo  mado  tributary  to  tbe  liighest  welfare  of  u  single  individual, 
wid  tncnlcates  full  consecralioQ  in  the  inJuactioQ  "Tboii  sbalt  b>TO  the 
Lord  thy  God  with  all  thy  hear),  and  with  all  Iby  soul,  and  with  all  tby 
■tr«ngth.  and  with  all  Ihy  mind." 

While  truth  is  one.  interpretation  is  legion.    Dilference  of  inler|ireta- 

tioD  does  not  necessarily  imply  error  in  any  of  the  holders  of  views  which 

nuy  appmr  to  be  irreconcilable,  unless  we  regard  all  partial  truih  as  actual 

error,     Im|>erfect  lieings  can  only  gradually  be   brought  tnwartls  |>erfec. 

lion;  in   their  upward  growth  an  endless  variety  of  shorlciiminf^s 

Heed  on  endles*  variety  of  helps,  ajid  (he   truth  which  is   most  helpful, 

[i      ^BBwquence  of  the  greatest  number  of  possible   unfoldtnga,  is, 

■■■tleuoa.  the  higbeal  truth. 

^^^^Wre  extend  tlic  definition  of  lEeasou  so  as  to  cmbtKce  la 
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all  ilei>artni(;nt!i  of  knowledge,  wc  mny  dcslgnnl«  its  Uiree  iirimiiiy  anlxU- 
vlsii>ns  lis  Pure  Reason,  Practical  Iteasuii,  And  Logical  Reason. 

Pure  Iti;nson  i;orreaponds  prcttj  talisfikctorlly  lo  Kant's  Bti'nt  VemtinJJ, 
In  BO  lilt  MS  it  is  the  Ikculty  of  the  bigliosl  Intuiiiona.  It  holds  all  ilie  di- 
rect rcvelullons  of  faitli,  nil  positive  or  a  priori  certainty,  oil  nlisolute  and 
iDcontrovcriible  knowledge.  Of  absolute  knowledge  we  linve  cxaii>|il«B 
In  puru  mat  lie  malice,  and  In  every  aKiom  or  proposition  wliicU  carries  with 
Itself  the  perception  of  its  necessai'y  and  uuiversBl  viilidity.  From  tUc 
decisions  of  pure  reason  then;  can  be  no  appeal.  No  professed  iiifulllbllily, 
of  pope  or  conclave  or  synod  or  man  or  body  of  men,  cnn  sliakc  the  assur- 
ance with  wliicU  we  accept  the  lieclsions  of  sclf-evideuoe.  Others  may 
think  us  In  error,  cither  through  want  of  the  clfnr  insight  which  we  enjoy, 
or  through  niisiindetBiunding  some  of  the  derails  or  bearings  of  our  dcti- 
•ion.  Whnlcvcr  we  know  to  be  tnic,  no  one  else  can  know  to  be  fitlu. 
bowevcr  much  lie  may  doubt  it  or  hi>wever  absurd  he  may  think  It.  The 
Chrislltin  philosopher  ranks  among  the  most  valuable  portions  of  his  aliao- 
luie  knowledge  the  facts  of  his  own  religious  CAperlencc ;  the  ccrlainty  of 
spiritual  being  ;  tlie  self  evidence  of  a  sRLF-eTident  source  and  authority 
for  self  evidence ;  the  necessary  Being  of  a  Planner  and  Lawgiver  to  pre- 
pare the  plans  and  enact  the  laws  of  the  universe. 

Praclical  Reason  is  nearly  represented  by  Kant's  Praktitclw  Yemunfl. 
It  works  in  the  Seld  of  mortilily.  for  tlie  fonnatlon  of  cliaractcr ;  fUmisli- 
ing  motives  for  the  guidance  of  the  will ;  lltted.  under  the  diriue  saacUfl- 
Gfttion  of  desire,  for  the  inaugur.iLion  of  noble  ptirposes ;  giving  Ihu  real 
knowledge  which  makes  by  fur  tlie  largest  7X)rlioD  of  our  Intellectnol  at- 
tainnicnts.  Real  knowledge  embraces  every  fact  which  we  are  compelled 
lo  believe  by  the  constitution  of  our  minds,  but  of  which  we  do  not  per- 
ceive the  absolute  necessity.  Absolute  and  real  knowledge  are  often  »o 
closely  uniled  that  It  is  dilHcult,  especially  for  persons  who  have  not  twen 
thoro\ighly  trained  In  habits  of  nice  discrimination,  to  tell  where  the  tttv 
solute  ends  and  the  relative  begins.  Fur  all  pnictlcnl  purposes,  tile  au- 
thority of  a  truth,  which  Is  valid  UDder  all  the  relations  by  which  U  !s 
iDrroundtid  in  onr  apprehension,  is  Just  as  binding  na  tho  aiiiliorlty  of  k 
truth  which  Is  valid  under  all  possihle  relations.  Homl  certainty  Is  u 
much  the  gift  of  God,  and  therefore  as  obligatory,  ns  selfevidenf-e.  Both 
physically  and  spiritually,  the  absolute  knowledge  of  others  may  bocoms 
our  real  knowledge,  provided  we  are  saliallcd  of  llieir  truthfolnega.  By 
practical  reason  wo  learn  that  we  are  surrounded  on  every  siitc  by  limita- 
tions wbicb  we  cannot  overleap  ;  that  we  are,  to  some  exienl.  Ih«  creatures 
of  circumstance;  but  Ifaat,  within  our  bounds  and  under  all  possible  ctr- 
cumslances  there  are  such  things  as  right  and  wrong,  duty  and  responsU 
bUiiy ;  that  we  must,  therefore,  liave  so  much  freedom  of  choire  and  ac- 
tion as  Is  necessary  for  the  exercise  ofour  respouilbillty.  Ood  has  provided 
liar  the  satisfaction  of  our  net-ds  by  giving  us  a  rent  knowli^dge  of  what 

'HI  elevate  our  character,  as  welt  as  by  giving  us  an  absolute  knowledge 
of  what  will  elevate  our  tbougbis. 
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IT  EmpiricMl  Tlcason  is  llie  faculty  wliicli  is  commoiil)'  n^garded 
ft  cTowaing  gloiy  of  man,  by  tlios«  who  look  iiiion  renson  and  fiiitli  as 
nmtnally  ADtagoalatic.  It  ie,  however,  rather  an  evidence  of  ialclleclual 
woaknsMthaauf  intellectual  etrcngib;becauiie  its  solo  office  ia  to  unruld  what 
is  given  us  by  pure  and  practical  reasun,  and  because  it  is  exposed  to  all  the 
misUkes  wbkb  may  arise  from  undue  afisumption  of  premises  as  well  as 
ftum  ralliicious  inferences.  Kant  calls  it  Urt&cihkrafl,  the  power  or  faculty 
of  Juilgmem.  It  vrorltB  largely  in  ibc  field  of  acluncc,  for  the  claBBiflca- 
liou  of  plicDonicna :  examiuing  especially  the  ioformation  'wbicli  comes  lo 
us  tbrough  the  avenues  of  Imdily  sensation ;  confining  ilself,  Ibcrcfbre, 
inainly  to  the  iuterpretalion  of  ilie  material  UDivcrse  ;  and  altainin;:,  by  lis 
unttidMl  dforls,  only  to  probleinnticat  knowledge.  ProblematicHl  knowl- 
odge  covers  everything  which  we  believe  to  be  tme,  hut  the  truih  of  which 
dependi)  on  circurastanrce  which  it  ta  impassible  for  us  to  determine  with 
cortatnty.  The  vacillations  aud  incouBblencies  of  scientific  theories  and 
lystema  are  due.  at  least  partly,  (o  the  attempts  to  disrei^rd  or  discredit 
the  testimony  of  Ihe  only  faculties  which  can  give  ub  positive  kuowledge. 

Fortunately  for  the  inloresla  of  truth,  and  fortunately  for  science  it- 
»cir,  such  attewjits  are  always  vain,  Wheiher  we  are  aware  of  it  or  not, 
the  Inspimtions  of  understanding  comiiel  us  to  act  under  the  instinctive 
promptings  of  our  highest  faculties.  We  may  scoff  al  meiaphyaics  if  we 
will ;  yet,  if  we  sludy  at  all,  we  speedily  find  ourBolvea  trying  to  explain  and 
coordinate  Ihe  physical  liicls  which  we  accumulnle  by  oliservatlon  and  ex- 
periment. The  question,  vshal,  is  nccessai'lly  followed  by  the  question,  hoa; 
ftiH  points  and  leads  irresistibly  to  theory  and  law.  Fur  lliu  completion 
or  possible  knowledge  the  quenion.  hots,  is  naturally  followed  by  the  ques- 
tion, toKn;  theory  and  law  indicate  sucli  nccordancea  of  thought  nnil  will, 
as  may  be  readily  understood  if  we  believe  that  they  represent  the  activity 
of  a  Thinker  and  Wilier,  and  such  as  esinnot  be  satis ruclorily  explained  on 
any  other  hypothesis.  In  order  that  any  physical  phenomena  may  be 
brought  within  the  domiiin  of  scientific  thought,  we  must  have  faith  in  the 
validity  of  the  simple  presentation,  enough  curious  desire  lo  keep  up  u 
proper  representation,  enough  undurBlunding  to  distinguish  the  general 
B  the  special  anil  the  essential  f^om  tbo  accidental. 

nirenchod  in  the  citadel  of  faith,  bus  always  bcon  helped  by 
Mtism,  gaining  new  strength  from  every  new  struggle.  Skepticism, 
lag  protean  forms  and  conlinually  shining  its  ground,  tries  in  vain 
to  dislodge  ila  antagonist,  and  at  every  nssault  furnishes  new  weapons  to 
be  turned  againet  ilself.  The  old  truths,  the  primitive  beliefs  of  our  race, 
are  nill  as  precious  as  ever  ;  beyond  the  reach  of  death  and  decay,  they 
conUone  to  bold  forth  the  promise  of  participation  in  their  own  eternal 
youth  and  vigor,  to  lljose  who  will  accept  and  riglitly  use  tliom.  Such 
acceptance  and  use  always  bring  a  full  assurance  of  knowledge,  wliich 
fhrinkB  tnm  no  controversy  that  is  woriliy  of  notice-  But  skepticism  is 
«t  U>  forget  the  two  fundamental  rules  of  controversy :  thai  for  evoiy 
Idun]. self-evidence  outweighs  nil  other  evidence  ;',     '    ~ 
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sulf  evidence  is  not  miiLinable,  only  ituiiliHeil  judges  .ire  competeni  lo  ik- 
cide  mooted  questions. 

Pliilosoplij  neilher  needa  nor  seeks  nny  suppression  of  fucts,  nnd  It  it 
not  fettered  by  iiny  theories,  liowcver  skilfully  lliuj  may  hv  frvinuil  ur 
liowever  haiiglitlly  tbey  mny  be  set  forth.  It  grants  lo  science  tUc  righl  of 
setf-imposcd  limitation  to  tbe  field  of  materitkl  pheDomeoa,  uiid  it  AcoeiiU 
malerlnl  laws  as  tbc  true  keys  to  material  facts,  but  it  looks  to  morml  and 
spiritual  laws  as  llie  only  keys  to  tbe  facts  of  moral  and  spiritual  life.  Il 
does  not  go  lo  a  doctor  for  legal  advice,  or  to  a  tbeologian  for  scientlflc  in- 
struction; it  cares  little  for  a  deaf  man's  jndgment  of  a  symphony  of 
Beetboven.  or  for  a  scientific  llicorisl's  views  upon  n  question  of  ri^Ugious 
experience ;  but  il  welcomes  IVoni  every  (lunricr.  From  Religion,  Etblea  and 
Science  alike,  any  new  revelation  of  tbe  eternnl  truths  of  God,  nnd  it  al- 
ways etrives  to  reach  such  clear  insight  iiiio  the  harmonies  of  truili  as  will 
help  it  to  dispel  the  nilsia  of  hiimnn  error.  No  truth  is  so  insignificant  thst 
ils  place  would  be  belter  flllod  by  a  plausible  fidsuhood  ;  none  is  so  fortlddl- 
ble  that  il  can  ovenhrow  any  other  truth.  The  "miiy  be"  of  ilie  slirewdai 
conjecture,  ibe  "perhaps  "  of  tbe  wisest  bypotbesis,  may  be  helpful  lo  the 
investigator,  and  llie  philosopher  will  always  gladly  nccept  every  wetl- 
estoblislied  result  lo  wliich  they  may  lead  ;  Imt  tbey  count  for  notlilng 
against  the  "surely"  of  Belf-evideiiLO  or  the  "tlierefbro"  of  eiperimeDtal 
knowledge. 

■•A  thoughtful  writer,"  cited  by  Dr.  Pusey  in  a  iaie  Oxford  wrmoB, 
says:  "8])ec1a1  studies,  which  bring  into  play  any  special  aptitude  of  in- 
telligence without  paralyzing  Ibe  rest,  are  couformabie  to  the  wants  Of 
nature.  Exclusive  atudiea,  which  mmass  a  sort  of  conjectural  life  upon  one 
pointof  Uie  mind,  leaving  the  rest  in  inaction,  ore  but  abnormally  devoloplDg 
the  excresences  of  Intel  lectunl  life;  so  when  special  science  forms  men  who 
are  eminent,  exclusive  science  produces  judgments  which  are  false.  Ex- 
clusive science  is  the  only  one  injurious  to  religion,  but  it  is  also  tbe  only 
one  opposed  to  it.  Wliat  withholds  man  from  fnltb  is  not  the  knowledge 
of  nature  wbicb  any  one  ha"!,  but  the  knowledge  of  religion  which  he  hw 
not." 

The  Christian  philosopher  would  gladly  share  Iliia  knowledge  with  olheni 
but  he  can  point  out  no  other  way  for  its  attainment  than  that  of  direct 
revelation.  lie  is  often  astonished  at  the  condescension  of  Uud ;  he  asha, 
with  David,  "  what  is  man,  thai  thmi  art  mindful  of  him,  nnd  the  ano  of 
man,  that  Ihon  visi  test  him?"  If  any  satisfactory  answer  can  be  found  totbv 
question  he  believes  that  it  should  be  sought  by  looking  upwards,  and  not 
downwards ;  by  following  the  leadings  of  the  highest  spiritual  imtta,  and 
not  by  Founding  the  qnagmires  of  material  tnith ;  by  slndyLng  the  reoord* 
of  Supreme  Power  and  Wisdom,  not  by  stopping  short  at  tbe  Inwaof  piwo- 
[ilasm  and  chemical  affinity  nnd  molecular  motion. 

The  materialist  boasts  of  the  positive  knowledge  which  can  be  atUlmd 
by  the  senses,  and  regards  nothing  as  worthy  of  investigation  which  aui- 
not  be  verified  by  sensorial  observation  and  experiment.    The  Chrialian 


recognizes  tlie  value  rif  (be  wneoriuin  as  a»  iastrument  nf  mind,  nnd  ttie 
KttKnec  wlib  which  he  regnrils  hie  experimental  religiouB  knowledge, 
iMdahlm  toBpprectiite.at  iuriilleBtworU),  expeiimeDtalseculnrhnowledge. 
Bnt  Ibe  worth  la  spiritual,  not  matcriiil.  Beaut^r  nn<l  ord^r  and  law  are 
■plriluAl  attribulGs,  The  microcosm  of  «ach  indifidusl  is  what  bis  spiritual 
dlsoeminent  bcm  It  to  be,  even  as  tbo  inacrocoBm  of  Ibe  universe  \e  what 
God  Mw  it  to  Iw,  when  "be  spnlie,  and  it  was  done;  be  ccunnmnded, 
and  it  Blood  riiBt,"  «ml  when  he  "saw  everyliiing  thai  he  luid  nimie.  and 
heboid  it  was  very  good." 

The  dt'ccplions  of  aense  are  proverliial.  We  learn,  hy  experience,  to 
correct  sacb  as  are  practically  harmful,  but  r.he  correctioo  involvea  an  exer- 
oiM  of  Jufl^nent.  dd  assertion  uf  the  controlling  authority  to  which  sense 
always  la,  as  It  was  intended  to  be.  autaervieut.  If  each  of  our  senses 
DUtysoiuotiiucs  deceive  us  we  cud  gel  no  valid  aDiborityfrom  any  combinu- 
tloD  or  compnrisoD  of  mere  sensorial  dndlngs.  But  if  the  spiritual  inler- 
prebUion  of  every  finding  haa  always  a  rotaiivp  truth,  a  wiiy  la  opened 
hu  supersenHiial  knowledge.  Tbc  unsoundness  of  any  claim  that  f  ucb  in- 
terpretftlions  are  "  the  evidence  of  l he  sensi«s"  may  he  made  mure  glaring. 
by  allowing  that  sense-deception  is  not  cxceptioniil  and  rare,  hut  normal 
ftnd  lui renal. 

Tnko  tbv  sense  of  sight.  The  most  advanced  physical  science  of  our 
dHJ  leaches  that  light  and  abode,  color  and  visible  form,  are  due  solely 
to  wave-motions  in  the  luminiferous  icther.  These  motion  a  are  received 
bjr  an  optical  instrument,  consisting  of  a  conihinalion  of  lenses  and  irans- 
pBrent  tnedia  of  various  refraviing  powers.  Whatever  doubts  any  one  may 
Imvo  as  to  the  Contriver  of  this  wonderfYil  instrument,  there  can  he  no  doubt 
thMlt  WHS  made  with  a  apeciflc  design  for  a  apeciflc  end  or  purpose  ;  that  it 
irM  deaigned  to  meet  certain  wants  or  needs  of  its  possessor,  and  that  its  pur- 
pose is  vision.  There  is  little  room  for  donbi  that  the  njlhereal  vibrations 
enter  tbc  eye,  und  are  transmitted  to  the  lirnin,  where  Coiisciousness  receives 
Ibem,  not  as  wavo-motiona,  hut  as  a  boautifnl  and  ineniili cable  panorama 
of  blended  ideal  bnnnonies  and  contrasts.  Li^bt  as  we  know  it,  and  light 
Sa  ft  material  agency,  are  two  entirely  distinct  realities.  The  spiritual 
power  of  tbe  soul  transfonus  the  simple  motions  into  conceptions,  supple' 
menting  creative  purpose  by  introducing  a  new  order  of  things,  and  ahow- 
ine  that  the  highest  reality  requires,  for  its  continued  cxiatence,  the  con. 
tinnal  exercise  of  intelligence. 

Tnra  next  to  hearing.  The  unanimoua  verdict  of  the  moat  competent 
Jadf^  Is  a^ain  in  favor  of  motion,  ns  the  pbyaical  instru mentality  of  nil 
Iha  impresaions  which  reach  ns  through  ibis  important  sense.  The  waves, 
bowever,  are  now  in  a  much  grosser  medium,  and  are  received  by  a  much 
more  sluggish  apparatus.  While  the  slowest  visible  light  waves  vibrate 
more  tlian  ibree  hundred  million  million  limes  in  a  second,  tbe  swiftest 
i.^p^Ude  sound  waves  do  not  vibrate  more  than  seventy-five  thousand  times 

End.  The  frequency  of  vibration  is,  therefore,  nvn-  lian  linir 
million  times  as  great  in  light  lu  in  sound.  Tin'  i.rin'i-)<iii  i.^- 
™"  -  ■     
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waves  strike  the  drum  of  the  ear,  awakening  unswering  vibrations  In  the 
orgaiiB  of  lliB  inner  ear,  wliere  ihey  all)  received  Ijy  the  dellwiie  branching 
fibres  of  [lie  auditory  nerve  and  sent  to  the  brain.  Tliere  CoiiscionsneH 
nuiiveH  tliom,  not  as  waves,  nor  us  motions  of  any  kind,  nor  even  as  ligbt, 
but  us  tmneforiucd.  by  the  souVb  spiritual  activity,  into  a  new  orderof 
Bpiriiual  (^inceptions  ;  conceptions  wliicli  liave  a  reality  of  l.lie  tiigliMt  de- 
gree, but  a  reality  which  exists  only  so  long  aa  it  is  upiield  liy  [he  power  nf 
intelligence. 

Taste  and  smell  are  more  nearly  alike  than  any  other  two  senses,  and 
Itiey  may  be  examined  together.  Tlie  influence  oF  wave  molioo  ia  not  so 
evident  in  them  us  in  sigiit  and  hearing,  but  there  is  no  reason  for  doubt- 
ing thiit  the  gustatory  and  auditory  und  all  oilier  nerves  transmit  their  !m- 
presaions  to  tlie  brain  and  receive  llieir  inSueucos  from  Llie  tirvin.  by 
waves  or  beats.  Tyudall'a  investigations  show  a  siriking  reaemblance  be- 
tween odors  and  vapors  in  tiieir  nlmorplion  and  radiation  of  Iieul ;  sapid 
substances  are  always  soluble,  and  taste  is  not  excited  until  sorao  Bolatinn 
is  made.  Both  these  genses,  therefore,  require  a  preliminary  breaking  up 
of  cohesion,  and  consequent  increase  of  active  elasticity,  Thc"kinetlo 
theory  of  gases,"  which  was  first  proposed  by  Daniel  Bernoullll,  suppotei 
that  they  are  formed  of  material  pArlicles,  animnteU  liy  very  rapid  movo- 
men[s,  and  that  the  tension  of  elastic  fluids  results  from  the  shock  of  ihelr 
particles  against  the  sides  of  the  vessels  whieb  enclose  Lbem.  In  discua- 
sing  the  theory  must  physicisla.and  perhapsall,  liavcassumod  the  motions  of 
the  particles  to  be  rectilinear,  but  cosmical  analogies  indica[e  a  probability 
that  they  may  be  more  often  elliptical,  and  [xirhaps  often  piiraljolic  or 
hyperbolic.  The  likelihood  of  continual  internal  motion,  of  some  kind  or 
other,  amounts  U>  moral  or  practical  certainty ;  the  probability  that  tasl« 
and  smell  are  in  the  same  category  as  sight  and  hearing,  objectively  as  w«l] 
as  subjectively,  is,  therefore,  incalculably  great,  and  if  some  skilfUl  physl* 
ulogist  should  announce  the  discovery  and  measurement  of  waves  ofnndl 
and  taste,  the  discovery  would  awaken  great  Interest  but  little  or  no  sar- 
prise.  While  awaiting  tiie  discovery  we  know  that  the  tlirobs  of  tlM 
different  nerves,  which  terminate  in  the  mouth  and  nose,  fiuutly  rencli 
the  brain,  where  Consciousness  receives  tbera,  not  as  waves,  nor  as  motion! 
of  any  kind,  nor  even  as  light  nor  aa  sound,  hut  as  taste  and  smell,  The 
spiritual  wonder-worker  again  uses  ila  transforming  power  to  set  forth  new 
orders  of  conceptions ;  conceptions  full  of  living  reality,  but  a  reaUlf 
which  requires  the  action  of  intelligence,  bolh  lo  call  it  liilo  being  and  to 
maintain  Its  cnUtencc. 

Tiie  sense  of  touch  seems  so  completely  to  underlie  all  the  others,  that 
they  are  often  spoken  of  as  modilications  of  touch.  There  are,  howcvor, 
some  B|>eciB]  consideralioDS,  connectedwitli  the  general  sensitiveness  of  tlie 
skin,  which  are  worthy  of  notice.  Many  of  the  most  important  bodQy 
sensations,  at  least  in  a  physiological  point  of  view,  arc  dependant  on  tenw 
peraturc.  One  of  the  most  interesting  modern  physical  troatwcs  is  Tyn- 
doll's  "  Heat  as  a  mode  of  motion,"    In  that  work,  the  succeaior  of  nu>- 
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•.laj  recounts  tlie  experitiipnls  of  nn  \iTiericnn-born  chiton,  licnjamin 
TIinmpEon,  commoiily  Unown  BBCouDlItiimfiirtl,  logellii^r  with  BUbsequent 
vooSrmatory  operiiuenla  of  remarkable  nicely  and  remarkable  fhiUriil- 
OtM,  by  JouIp,  Mayer,  Colfiing,  »ru\  otiiers,  Thrma  eiptrimeotB  all  point 
lo  molreuliir  motion  lis  llie  source  of  heat,  and  llielr  recognised  itnporlance 
'nao  great  ihnt  the  new  acicoce  of  heat,  or  "  thcnnodynmnirH,"  ranks  as 
oDO  of  llie  chief  pbysicHl  encnreB,  Some  even  go  go  tat  a»  lo  think  U  Ihe 
only  ithysical  ecienee.  or  at  least  the  rutidamenUl  aclencit.  Tlio  genial 
flow  of  Uie  liearUi-fire  may  quicken  the  circiilalion  ;  the  <iuickened  circu- 
lation way  ealiven  ihc  8[iirit;  1ml  the  Bpiritmil  enlivenment  and  the  pleas- 
ant eensHtioD  of  warmth  by  which  it  is  accompanied  nrc  both  very  different 
from  inolluD,  and  from  all  other  aensatioiiB,  They  are  both  realllies  of  a 
higher  order  than  any  mere  pl>ya1cal  fact ;  realities  tliat  arc  only  pOBslble 
In  and  through  intelligence. 

The  niher  tactile  seDsallons  as  well  as  the  renderings  of  Ihc  muscular 
Eenae  may  be  referred  to  various  degrees  of  resistance,  dependent  upon  Ihc 
■crifbrm.  Uc|uid  nr  snlid  cnndilion  of  the  body  which  awakens  the  sensa- 
tidD.  We  have  already  seen  thai  elasticlly  may  be  explained  by  motion, 
and  even  the  inuei  solid  bodies  are  uilen  highly  elaatia  The  ndvocaten  of 
the  atomic  hypoitiesis  commonly  regard  the  ultimate  alums  as  very  hard, 
hot  the  maihemutical  requirements  of  the  relation  between  heat  under  con- 
stant pressure  and  under  ennstant  volume  point  to  great  elasliclty.  The 
new  chemistry,  and  lyickyer's  lale  spectroscopic  discoveries,  also  have  the 
nme  ultimate  pointing.  They  regard  all  the  chemical  elements  as  based 
OB  llie  hydrogen  atom,  and  It  has  Im-bd  shnwn'lhat  Ihe  elasticity  of  hydro- 
gen is  Ml  simply  related  to  the  elasticity-  of  tiie  luminifcrous  sihcr  that 
hydrogen  may  be  merely  condensed  ^iher.  All  the  particles  of  steel 
aad  platinum  and  of  nil  other  material  siihstancea  are  supposed  to  lie  in 
eidleas  moilnn.  through  orbits  of  minute  extent  which  are  Iravereud  in 
brief  periods  with  great  velocity.  The  resistance  of  such  orbits  to  any 
Cbange  of  relative  posilicin  increases  in  proportion  lo  the  square  of  the 
taluflly,  so  that  any  desired  degree  of  rigidity  might  be  ohiained,  wilhotit 
«y  HClnnl  contact  of  porticles,  by  simply  giving  them  velocity  enongh. 
The  nervous  action  which  la  excited  by  the  resislances  of  physical  im- 
penetrability, is  transmitted  to  the  brain,  where  it  Is  received  by  conscious- 
aesB.  Doi  »»  motion  ;  not  even  as  light,  nor  as  sound,  nor  as  taste,  nor  as 
STnell,  nor  as  warmth,  but  slraply  as  resistance :  a  spiritual  reality  of  a 
higher  order  than  anything  which  is  merely  material ;  a  reality  which  is 
Iniwle  by  intelligence  and  which  ia  lost  as  soon  as  intelligence  ceases  to 
«ie)(l  its  npholiHng  power. 

We  (hua  see  [hat  the  "  evidence  of  the  senses,"  so  far  from  being  a  cor- 
t<COttTBns<'ri[>t  of  outward  realities,  ia  always  nB  deceptive  ns  the  seeming 
quiet  Dftlio  seeming  general  flat  terrestrial  plane,  and  as  the  seeming  daily 

■Itition  of  Ibe  sun  and  moon  and  stars  around  oar  Becming  cenlrt!  of  the 
WW.    Onr  natural  and  irresistible  conviction,  that  the  sonsca  reiKirt 
Be.  Am.  Phil.  Sob..  nII,  .1SI;  illi.  I IZ. 
■ftfa.Aigfc.iMm'fl.  SO&  xvm.  10a..jb 
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[hin^  as  lliej  are,  expericDccs  il  eliock  whi>ii  wc  dntl  ibai  tfiuri;  is  no  moi 
reseniUlfuice  between  the  material  type  and  Ike  spirilud  renlitj,  tlian  thcint 
is  beiween  the  letlera  of  the  al|ihab«l  and  the  lAeai  nlilcli  thej  servo  t 
convey  rroin  ooe  Imelllgence  to  unuther.  We  llion  U^tn  tu  see  the  in 
portaoce  of  diBtioguiBhiug  Ibe  secoodaty  or  delegated  caiM*',  boib  from  11 
immediate  cooBequeoce  and  from  the  Great  First  Cause  :  we  underatand 
the  shrewdness  wUicli  led  Ihc  scholastic  wranglera  (o  saj  that  there  is  no 
liglit  tu  the  suu,  do  sound  in  a  bell,  no  sweelneBs  ia  sugar,  uo  fnigrKnce  tit 
a  rose,  no  heat  in  Qre,  no  cold  in  ice,  no  hardness  in  a  diamond  ;  the  ftindgt* 
mental  doctrine  of  Be rkele J,  as  expounded  by  Kant,  ttiat  "all  pheDomeU 
are  merely  subjective  represen la tions  in  consciouaness,"  liecnines  very  sag- 
gealive  ;  we  learn  that  the  universe,  as  wc  know  it,  could  only  have  been 
made  by  inleliigence,  and  tlial  It  onu  only  lie  upheld  by  intelligence ;  w< 
know  that  our  consciousness,  limiled  in  all  directions  aa  it  ia,  has,  never- 
theless, enough  delegated  power  and  autliority  to  enable  it  to  make,  uphold, 
direct  and  govern  all  the  subjective  realities  which  are  essential  to  its  own 
neUsre :  we  know,  also,  that  such  delegated  power  und  nutliority  cwold 
only  have  been  delegated  by  a  still  higher  stibjectivo  Sinriiual  Tieing, 

Must  wc  then  reject  all  belief  in  objective  reality  t  By  no  meiuia.  Even 
the  apparent  immobiliiy  and  disk-like  sliape  of  the  earth,  as  well  as  UtB  oon- 
fltanl  daily  and  yearly  apiiarenlmotionBof  the  heavenly  bodies,  have  «pta£> 
tical  and  relative  truth  which  we  are  compelled  ti>  act  uiiim  and  which  ia 
aiu  avs  helpful.  We  can  never  attain  to  absolute  knowledge  ur  aaytbing 
whidi  we  have  not  made  ourown  by  subjective  cxjiurience.  but  we  have  a 
real  or  practical  knowledge  of  cverytliiug  that  awakens  an  InstincilTe  be< 
lief  in  its  reality.  Some  men  will  doubtless  continue  to  argue  fi>r  ages  to 
oomc,  as  others  have  argued  for  ages  (last,  on  the  one  hand  against  the  pCM- 
aibility  of  motion,  on  the  other  against  the  possibility  of  (^e  agency.  Boi 
the  former  will  show  iheir  practical  disbelief  in  tlieir  own  tlionrtea  hy  tbstc; 
own  bodily  changes  of  place  ;  the  latter,  by  their  continual  eicurciso  of 
agency,  their  satisfaction  when  they  liave  done  right,  and  thoir 
when  they  have  done  wrong.  There  is  nothing  so  scir*ev!dcnl  that 
may  not  try  eiltiet  to  refute  it  or  to  make  it  plainer,  and  mystiiy  t 
selves  by  so  diving.  Arguments  have  liecn  (Vamcd  to  prove  that  bhtk  is 
wldte,  that  one  equnls  two.  that  Achilles  could  not  overtake  a  tortoise,  and 
the  fallueiea  have  been  so  artflilly  covered  thai  many  persons  lutve  tried  is 
vain  to  detect  them :  nevertheless  they  have  not  been  begniled  tnto  iC- 
cepting  any  of  tbe  specious  sophisms,  alihongh  they  may  hare  hnd  thai 
ihitli  sliaken  in  the  inrallibility  of  the  reasoning  faculties. 

The  proper  co-opeiation  of  all  our  faculties  wiU  always  lead  ns  tu  sncb 
truth  as  God  intended  wo  should  reach  by  their  help.    The  liifTercaioe  be- 
n  thn  lower,  obacure,  problematical  or  practical  truth,  and  the  higher, 

If-evident,  subjective  or  absolute  truth,  is  an   indication  of  educational 
we  are  satisQed  to  rest  in  the  lower,  we  have  no  right  lo  com- 
It  the  higher  is  bidden  fVom  us ;  if  we  shut  our  eyes  to  the  self- 
~  I  is  offered  us  in  one  direction,  we  have  no  right  to  mk  lot 


rf  in  nnollicr.  proof  wliicli  wmUl  be  nectsaarlly  aopUUlicBl  if  it  cnnid 
o  plAuaitilf  fhimeil.  Tlicman  whoiseiilierhlind  or  oolor  blind,  or  who  hM 
any  other  bodily  defect,  iias  an  Imperfecl  instramentftir  the  uae  of  his  apir- 
itnal  ability,  and  the  Imperfection  will  Bficcl  all  his  work  ;  but  it  will  not 
preruot  his  reui^bing  tlie  alwoiuie  anti  the  relative  knowledge  which  are 
best  for  biin,  provided  he  employs  hia  ability  to  the  best  advantage.  If 
his  Itmitnlions  unlit  him  fi>r  tlic  rvct^plion  of  any  tniths  bnt  those  of  physi- 
ait  or  iiaiural  scienco,  let  him  rlovote  iilmself  to  the  labor  fur  which  he  is 
best  Bitvd  ;  bat  let  him  n<it  seolf  at  otiier  tmtlis,  and  above  all.  let  him  not 
trn8lr  time  and  strength  in  seeking  tn  solve,  by  scientific  or"poHitlve" 
■netbods,  problems  which  oun  bo  solved  only  by  metaphf  sicitl  or  by  tho- 
togiral  m<:^thndB.  Pliiloaniphy  and  religion  offer  to  science  the  help  which 
is  needed  in  order  to  mnke  knowledge  complete  and  symmelrical.  If  the 
h<dp  is  rejected,  every  ntlcmpt  to  supply  its  place,  by  meana  which  God 
hns  nol  sunctioned,  will  surely  fait. 

Berkeley's  teachings  have  gruntly  modifled  modern  mnterlalistic  theories. 

Tlie  old  idea  of  inerila.  aa  Ihe  essential  proi«rty  of  matter,  and  ns  implying 

complele  passivity  under  the  cuntroliing^  influence  of  immaterial  force,  is 

Etarly  obaulcle.    Not  only  Is  for('«  continually  spoken  of  as  material,  bnt 

'  !  same  time  spoken  of  as  tbo  "highest  form  of  force."    Every 

wniay  he  allowed  to  dcflne  the  lerms  which  he  uses,  in  bis  own  way,  and 

mptete  system  of  science  may  be,  undoubtedly,  built  upon  a  dedui- 

B-of  matter  as  "a  substance  which  maybe  either  con  scioue  or  uncon- 

I,  citlicr  living  or  dead,  either  active  or  incapable  of  action,  either  dl- 

e  or  directed,  either  originating  or  originated."    But  there  Is  always 

r  that  a  gcnerulixation,  whicli  embraces  opposite  qualities  in  a  single 

flonoeplfon,  may  lead  to  inadvertent  reasoning  in  a  circle  and  to  the  beg- 
gint;  of  important  questions.  It  is  well  that  the  controlling  supremacy  of 
intnlligence,  upon  which  Berkeley  insisteil  sn  strongly,  should  become  more 
ally  recognized,  but  it  is  not  well  that  any  needless  risk  should  \te  run  of 
ning,  in  dednneeofall  positive  proof,  thai  anything  wlilch  lias  once  been 
rdlnalA  can  ever  develop  liaolf  into  supremacy  over  what  has  once 
senpreme.  Even  if  we  enlarge  our  Ideas  of  matter  so  as  to  embrace 
t1  ponible  forms  of  being,  we  do  not  remove  a  single  difflculty  thereby. 
The  same  questions  come  crowding  up  betbre  us,  only  under  different 
forms.  Instead  of  asking.  "  wiiat  are  spirit,  and  soul,  and  mind,  and  will, 
and  force."  we  ask.  "  wh.it  are  consciousness,  and  life,  and  action,  and 
government,  and  origination."  In  spile  of  all  our  attempts  to  reconcile 
thn  un  reconcilable,  the  eternal  facte  remain,  ttmt  there  arc  spiritual  phe- 
Bomena  in  the  field  of  consciousness  and  time,  and  physical  phenomena  in 
the  Held  of  inertia  and  space  :  iliat  all  attempts  to  sahordinstH  Ihe  former 
to  Ibe  lallcr  have  always  fkiled,  and  that  the  physical  exists  only  to  serve 
the  wants  nnd  purposes  of  the  spiritiial- 
^^^  It  is  not  Btrange  that  mecltnnic^I  philosophers  should  sometimes  think 
^^H&at  nil  oonsciouanesa  is  oonnected  with  a  brain,  for  the  highest  organic 
^^^BbtihiuiUia  that  is  directly  and  sensibly  tributary  to  conaniouneta  is  un- 
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i]niibtei11y  Co  be  found  in  llie  buninD  bruin.  Bui  the  Cbrisliuo  S(>PS  pvitlonces 
of  ilie  BWay  of  consciouancss  everywhere ;  in  the  riiiiimemi»ry  nurvmia  ays- 
ttnie  of  iusccls  and  molluscs  :  in  the  busy  Industry  if  coral-liiiilding  pn1>-]is 
in  I  he  shapeless  jolly  of  the  nmixtM:  in  ihr  develupmeiit.  Trom  n  single 
celt,  of  the  most  coniplicaleil  vegctnblo  nnd  animal  ri>rina  ;  in  ihe  Etnictiirc 
of  cryelftla ;  in  the  fornialion  of  cumpouodB,  with  new  pruporties.  by 
chemical  affinity  ;  In  the  couiIuuhI  renewals  of  creation  during  each 
turniug  year ;  in  the  unity  of  plan  which  JBtnanifcsEed  in  Ihi'  nrraiigenicnl 
of  planets  and  of  spectral  Hues  ;  in  Llic  miMlifl cations  of  that  jiIau  wliicfa 
arc  displayed  in  vegetable  growth  nnd  in  similar  systi-ms  :  in  all  the  indi- 
cations of  life,  and  law,  tind  order,  and  |mrpiise.  nnd  ada|ilnlioo  of  oiuaoa 
to  ends  with  wliich  the  universe  is  filled.  If  elcnm  rnginca  midd  tbinic, 
they  might  regard  sicam  as  the  source  of  all  Ihe  vnri<^d  and  intricvle  de- 
signs which  are  wrought  out  by  machinery,  with  mudi  wore  rcasoD  thito 
man  can  give  for  regarding  the  brain  as  the  juiurce  of  tonscioUBiHsa. 

The  more  mechanical  consciousness  becomes,  oiUicr  in  iis  immediate  or 
in  its  mediiilc  nianifeslalione,  the  luss  is  the  liability  to  mieliiko.     The  in- 
stinct of  anioials  is  more  unerring  tlian  the  reHson  of  mail ;  crystAllimtioo 
and  organic  growth  follow  established  design  more  closely  Uuui  iuBlioct; 
the  cell,  which  was  meant  for  one  part  of  rhe  body,  rarely  goes  to  %oy 
other  purl :  machinery  Hccomplislies  its  results  with  grealer  nnlfonolljr 
than  maniiul  labor ;  the  calculating  machine  computes  difflcuil  tallies  wiUi 
more  certainty  than  the  most  skillful  mathemaiiciaii.    Mechanic&t  philoso- 
phy may  nHturally  regard  medianicnl  perfection  u*  the  liest  evidence  of' 
su[>eriority,  but  a  higher  philosophy  esteems  freedom  more  highly  lliu 
aatoniatism,  and  consequently  finds  in  the  possibility  uf  imperfection,  vti- 
dcncB  of  a  high  degree  of  perfection.      Man,  sinful  as  be  is.  and  "  liont 
unto  trouble  as  the  sparks  fly  upward."  is  a  nobler  criNtture.  from  tbn  veiy 
fact  that  he  has  the  power  to  chooso  between  right  nnd  wrong,  than  btt 
would   be  if  he  wore   com]>eHed  always   U>  act  from  aneiring  insUnol 
Now,   he  is  capable  of   indeflnite  progress;  then,   Uo  would  liave  bw 
stationary ;  now.  virtue  and  merit  and  satisfaction  in  the  pcrfotnutlOBi 
duty  are  within  his  reach  ;  then,  lie  would  have  Iwcn  a  merp  slave ;  now,  I 
has  a  distinct  personality,  created  in  the  image  of  God,  made  a  little  loW< 
than  the  angels ;  then  lie  would  have  been  a  mere  machine. 

Liebnitz  and  Coleridge  and  Cousin  all  ^ave  great  prominence  to  the 

trine  that  "  Systems  are  true  by  what  lliey  alHrm,  but  fnlw  by  whKt 

deny."     "The  heavens  declare  the  glory  of  Ood;"  Imt  "tbc  fool 

said  in  his  heart,  there  is  no  God."     We  may  aSli-m  that  conatiolwni 

connected  with  a  brain,  but  if  we  say  that  all  consciousness  ia  ennm 

'with  a  bmin,  wc  deny  the  positive  afiaeriions  of  others  and  make  a  gratoi- 

luuH  uR^^iiii|ition  which  is  sclentiflcully  untenable.    Wc  may  ailmit,  with 

tliccknl,  iliui  every  organic  cell  lias  a  conscious  "soul  life;"  that  iu  Hit 

■orla  a  single  cell  performs  all  the  dilfercnt  functions  of  llfu  ;  Ibnt.  jur- 

In  the  higher  organiamK,  the  numerous  single  cells  give  np  their  iiidl< 

I  Uideiiendcnce.  iind  subordlmile  themselves  to  Ihe  "slaieanul  "  oi 


wUidi  rcpri'si'iils  tlic  unity  i>r  will  and  scnsuliun  in  llie 
;'■  anil  Hint  liis  tlieiir_v  briiijEB  nil  duium)  phenouieiiii  iulo 
»  nirchiitiiuil  causal  i-ouuvciiuii.  us  iiuriB  uf  »  (jreal  and  uaifoiiu  prucfss  tiC 
derelnprncnt.  But  if  wn  deny  Iliiit  (here  is  any  tiigbcr  soul  or  life  or 
power  or  wiwloiu  Umd  is  luaoirifHlci:!  in  lAugh  orgauic  cells  or  groups  of 
cells,  or  if  wc  deny  llmL  every  "acabnnicul  OLUsnl  oonnccliun  "  muBt  lukve 
n  mrclunic  to  ntitko  tlie  caugiil  coDnoction,  or  if  we  deny  any  oilier  ilieory 
wliidi  U  mi>n!  saLlsfactiiry  lo  i1»  U|iliulderB  tliaa  our  own,  we  ovorsl«p  all 
scicniSflc  tKHini1»  and  iiur  worda  uru  ns  worlbless  as  the  bablilo  of  a  child. 
W«  mayacwpl  lUe altvriialivv,  ■■nntiinildevi.dopniemorsupeniBtunil crea- 
tion uf  sjiocleB,"  and  wo  luny  cxplniu  Ihc  two  hypf>tlicscs  in  audi  way  na 
to  preeeut  no  necodMry  untagoniBiii ;  but  if  we  deny  tbe  uccvssi'y  of  an 
Imclligeui  author  for  every  eslnlilislied  order  and  an  inlcllinnl  origin- 
ator for  every  consistent  plan,  we  only  show  our  nwu  roolialiness.  We 
nmy  believe,  wiiU  Cousin,  in  an  impersonal  reason  whicb  pervades 
Ihc  unlvtric  like  a  spitiliial  sea  or  stmospLere,  wliicb  is  the  mediate 
•ounw  and  endle^B  eupply  of  all  finite  knowledge  and  all  maletial  de- 
vrlopment;  but  if  we  deny  the  existence  of  a.  personal  reason  which  is 
fttill  higher,  our  vanity  leads  us  into  arrogant  blaspbemy.  If  we  open 
our  inlcUcctnul  eyes  lo  the  light  of  the  highest  pbilosopby,  we  may  see 
tliat  the  truths  of  afflnnation,  in  all  philosopbical  syslcniB.  are  partial 
recogntilons  of  this  higher  truth  which  Includes  them  nil :  wisdom  "whs 
•«t  up  Ihira  everlasting,  from  the  beginning,  or  over  the  oarlh  was." 

Modern  science  is  too  prudent  lo  moke  such  denials,  and  none  of  thcni 
hnve  ever  been  made  by  men  whose  opinion  is  worthy  of  ihe  sligbiesi 
cviauidprntlon.  The  methods  of  oliservalioii  and  vitiierlment  only  lead  to 
Ulc  discovery  of  what  is  -,  they  furuish  no  grounds  Ti>t  iiositive  aMertlon  of 
any  kind,  tieyond  a  simple  atalomeni  of  Jacls.  But  the  nnluntl  dUpositinn 
l«  theuriw,  which  Is  praiseworthy  wlwn  it  is  employed  merely  as  &  help 
lo  in vrsti gallon,  often  leads  men  to  attach  loo  much  importance  lo  ingcnU 
utiB  hy|utheses,  and  10  suppose  liiat  the  explanation  wliich  Ibej  acceiit  ia 
llio  only  rcA5»nuh1e  one.  Moreover,  the  commendable  caution,  which  leads 
holiest  and  ready  mvestliinlors  lo  |>ublisb  uulhlng  that  has  nut  been  thor- 
oughly Uatcd  by  iboir  sjiecial  methods.  \t  apt  tuln:  mtsunderstood.  If  men, 
wtiuBC- lalenU,  edueatioiL  and  calling  give  Iheiu  a  peculiar  aptitude  fl)r  re- 
WHrch,  hcsilute  lo  ufUrm  a  inuotcd  doctrine,  their  admirers  olYea  lake  the 
bvsliaiion  ror  a  denial.  The  aup|M>sed  denial  has,  for  them,  l>oib  Uie  (bscl- 
nalion  of  novelty  and  the  wiicUery  of  authority  ;  liiey  theruforo  adopt  it 
eagerly,  priding  themselves  on  their  independence  of  thought  and  their 
superiority  over  the  prejudices  of  educiklion  and  tradition, 

li  iberefore  behooves  every  one,  whose  views  are  likely  to  influence 
olburs,  to  be  very  watcbfid  It'Sl  he  become  instrumental  in  breaking  down 
any  nf  the  barriers  against  Immorality.  If  his  assumnce  of  impurtant 
•[lirilunl  Irullifi  1«  not  sulUclent  for  him  to  siMMik  with  positive  certainty,  he 
■hinild  at  lcH9t  gnard  agnliist  such  tn i^ i ulerp re tn lions  of  his  teachings  as  he 
la  unwilling  lo  accept,  and  he  slii.iiiltl  chdtn   the  same  rights  and  Ihe  st 


Cfaaac] 


142 


[F«lLTt 


uutliority  Tor  students  in  olher  flelds  &s  lie  claims  Tor  bimstif.  Lcl  hts  < 
entific  reputalioQ  be  aa  higli,  and  bis  physical  diacoTcr<(«  as  brilliant 
Uiej  may,  he  maj  feci  himseif  Iionored  by  the  avowitl  tbal  lie  la  a  Invec 
of  wisdom,  like  David  and  Solomon  and  John  and  Paul,  and  hj  owidnj 
Ibut  Ibeir  experimental  knowlodgo  of  Itae  spiritual  trutlis,  wUicb  tbey  pro- 
claimed, was  as  positives  luaciwn  cicperimental  knowledge  of  tlic  phyrical 
IruttiB  wliicli  lie  proc'laima.  Bo  cannot  show  that  pbjsicul  truth  la  tuucs 
impunont  than  aplrltunl  ti'utb,  not  that  the  scientific  writers  of  ourdujran 
more  honest,  mort)  capable,  more  t^rcfiil,  or  more  tbomiigU  ilian  the  ra- 
ligious  writers  of  the  early  Christian  days.  Let  him  not  cliiim,  tlien,  even 
by  tliu  faintcBt  shadow  of  implication,  that  the  prophets  and  evangelists 
and  apostles  w<!re  less  comiietent  judges  in  their  spivinl  Quid  of  esperienco, 
thou  be  is  in  his,  or  thai  their  assertions  ore  less  trustworthy  ihnn  bis  own. 
Biichnor  oRurs  the  fallowing  dilemma:  "Either  the  laws  of  natnis 
rule,  or  (he  eternal  reason  rules  ;  the  two  would  be  Involved  tn  conlllct 
every  moment ;  the  sway  of  Iho  uuehanijeable  laws  of  nature,  a  ewBf 
whicli  we  cannot  cnll  a  rule,  would  allow  of  no  conllicilug  pcrenn^ 
interference."*  The  dilemmu  itself  is  well  slated,  but  it  is  dlfflcull 
to  see  how  any  one  who  lielieves  in  "eternal  reason"  can  accept 
his  solution.  How  can  laws,  hnving  "a  sway  which  we  cannot  call  a 
rule,"  ruluanythingt  Vbal  are  "laws"nnd  ■■  eternal  renso 
we  attempt  W  dogmaiize,  we  should  try  tn  express  our  moaning  so  plainly 
that  it  cannot  be  easily  misunderalood.  To  Ibe  Chris^an  philosopliCT.  tlM 
assertions  that  "the  two  would  be  Involved  in  oonllict  every  momool,"  tltat 
the  laws  of  nature  are  unchangeable,  and  that  tbeii'  away  "would  allow  of 
no  conllteting  personal  intcrltirence, "  seem  like  mure  gratuitous 


The  primitive  meaning  of  law,  as  defined  by  Webslpr,  is  :  "A  rtil*, 
partieularly  nn  established  or  permanent  rule,  prescribed  by  the  supmno 
power  of  ft  state  to  its  subjects,  for  regulating  their  actions."  Between 
tlii<  laws  of  man  and  the  highest  human  reason  there  is  rarely  any  conflict. 
No  human  laws  are  unchangeable,  but  the  more  reasonable  ibey  are  tbe 
less  likely  are  they  to  be  changed.  If  they  were  In  y«onlancc  with  etamal 
reason  what  ground  can  any  oncliave  forlbinkiugtbal  "  Ibe  two  would  iM 
involved  in  conflict  every  moment?" 

The  primitive  and  etymological  roeanlug  of  nature,  Is  "that  which  It 
born  or  produced."  By  metonymy  nature  is  taken  to  represent  the  pro^ 
ducer,  and  Darwin  defends  this  use  of  (he  word  in  laugiingo  which 
to  imply  his  undoubting  belief  that  the  producer  is  intt'lligeni.  ~~ 
says  :  "Nature  is  a  single  totality  sustained  by  an  iulornnl  necitMity<"f 
This  definition  might  be  interpreted  to  include  "  tlie  eiernnl  reason"  as* 
part  of  nature,  but  It  seems  likely  ftnm  the  terms  of  his  dikmuia.  thai  ha 
agrees  with  most  other  German  philosopliets,  in  contrasting  nature,  ■•  tba 
malerlal  world,  with  ihe  world  of  intelligence.    If  such  Is  his  meaning  toA 

•Cited  by  Kraiilh. 
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rt  tlint  the  material  univcrHe  is  saslainod  ]iy  an  inlernftl 
ixy  nrhidk  it  indepeadcnt  of  nay  supeniRturnl  infliieucea,  he  Is  simply 
g  ihe  qiiestJcn. 

Uarc  called  "  thelawaornatuie  "  arc:  merely  tlii^gencrftlizations  of  our 
nds.  Thcf  represent  Tacts,  or  order,  and  harDxiny,  aiidmutnal  re1a- 
I.  which  have  been  observed  so  often  tliut  we  Inotc  upon  tiicm  ab  in- 
Tarltblc,  and  nearly  every  provision  which  we  make  For  future  contingencies 
is  gtwanded  upon  our  confident  heiiof  in  sucli  in  variability.  If  we  were  to 
Mk  how  a  religious  or  political  organization  is  governed,  we  should  think 
it  HTery  unsatisfactory  answer  to  be  told  that  "thetnwsof  theorgitnixation 
rale."  It  is  equally  tmBntiafhctory  to  he  told  that  the  laws  of  nature  rule, 
when  wc  a»k,  wlmt  governs  nataret  We  are  not  children,  to  be  slopped 
in  our  iiui-slioniiigsby  a  simple  "because,  "or  to  be  contented  with  theaa- 
Burance  tliat  certain  orders  of  fact  occur  because  those  orders  of  fact  always 
occur.  Yet  what  more  do  they  offer  us  who  talk  of  ' '  the  sway  of  the  nn- 
chaBgt^hle  laws  of  nature  t"  Who  will  say  that  protoplasm  or  cliemlcal 
tlBntty  rules  the  conscious  movements  of  the  infjisoria,  or  the  arooiha,  or 
the  higher  organizations  which  use  nerves  and  ganglia  as  the  instruments 
at  consciousness. 

However  we  may  try  to  account  for  the  origin  of  consciousness,  we  can. 
DOl  divest  ouraolves  of  the  belief  that  consciousness  is  the  ruling  power  of 
ht  own  polity.  Even  if  we  can  bring  ourselves  to  think  that  the  "  cell- 
•mtl"  is  tlio  product  of  the  material  forces  which  organized  the  cell,  we 
cannot  help  thinking  that,  ailer  it  ia  "developed,"  It  rules  the  cell  ;  even  if 
w«  define  matter  so  as  to  include  all  phenomena,  the  only  niling  force  that 
la  acir-cvidcnt  is  the  force  of  will.  Bceing  an  established  or  perma- 
sent  ruk'  in  the  material  universe,  which  resembles  the  "ealablisbed  or 
|icmiB»ctit  rale  prescribed  by  the  supreme  power  of  a  slate  toils  Buhjocts," 
we  reason  from  analogy  and  call  the  natural  rule,  as  well  as  the  human 
mle,  a  law.  Extending  the  analogy,  we  look  upon  the  "laws  of  nature" 
as  rules  prescribed  by  the  supreme  power  of  nature.  The  Christian  philoso- 
phoi  extends  tike  analogy  still  further,  and  flnds  that  all  hisquestionioga  are 
■Uitfitctorily  answered  by  a  simple  acceptance  of  the  revelation,  that  the 
supreme  power  ison Omnipresent,  Almighty,  "Eternal Reason, "and  Will, 
«nd  Love.  According  to  the  only  inlelliglhle  ctinceptlon  which  he  Is  itblc  to 
(mine,  of  the  laws  ul  nature  nnd  the  eternal  reason,  we  have  no  grounds  for 
Mying  tliat  "the  two  would  be  involved  in  conflict  every  moment."  On  the 
cuDtrar)',  any  conflict  is  an  absolute  Impossibility,  "The  sway  of  Ihe  un- 
cbangcablo  laws  of  nature,  a  sway  which  we  cannot  call  a  rule,"  continues 
oaly  so  lung  as  Ood  wills ;  the  laws  are  unchangeable  only  while  their 
Aaliior  do»  not  wish  to  chaiigK  them  ;  there  can  be  nosuch  thing  as  "con- 
OlcUDii:  |ier»onal  interfbrenco, "  because  ni  the  moment  when  there  would 
h«  an  intiTfi-njucei  provided  the  laws  had  an  independent  existence,  the 
dUDgii  in  the  Divine  Will  makes  a  corr(.'S|>ondlng  change  in  the  luivs. 

In  ililn  cnncuption  all  the  terms  are  used  in  ihelr  simplest,  most  obvious, 
ud  most  gDDumI  acceptaUon.     If  the  teachers  of  a  difierent  doctrine  have 


n  well  dcflned  notion  or  ihe  laws  of  osture,  wkicli  ODablea  Uipni  to  ^Iva  u^ 
the  idea  of  an  iotelligL-nt  Ruler,  U  would  be  luucli  belief  tbat  Ihey  sbauIdH 
(ixprera  tlic  noliuit  by  some  olber  Icrm  tliau  law,  rdi]  tliey  eliuuld  by  ^ft 
ineHDS  give  eucb  cieur  di'Gnliiuns  tie  will  enligbien  tbe  undurgiaading  oE 
lUeir  rcadt'rs.     ir  llicy  liaTe   no  such  uoUon,  thuy  use  "wonla  willtout- 
knowledge."    The  lue  may  be  hoaeBt,  and  tiea  flrom  inieDiiuu  lu  deveivtv 
for  every  one  li  liable  to  an  incoDsiderate  Bin|i1uymcnti>f  Icruis  wbicb  Imv(b 
beuD  familiar  IVom  cbildliood.  Bui  a  profciised  scarcber  for  initb.  wLo  be~ 
lieveB  Ihat,  Ihe  nmjorlty  of  thinkin);  men  li&ve,  for  a^'s,  lieen  blinded  bjr 
error,  c&n  hardly  be  excused  for  forcing  Llieir  exprecsioos  Into  a  mcADinc 
which  tliey  wuuld  unaniiuoualy  repudiate.    Such  a  cuurae  amy  lead  to  i>iuf 
of  ihose  cndlese  wart  of  words  which  constitute  u  largo  jKiriiou  of  tbo 
fancied  oppositions  between  science  and  religion,  but  they  hinder,  iuel«ul. 
t#r  helpin);,  the  spread  of  knowledge.    When  sdeucu  clniimt  Ihe  right  oC 
free  discussion,  the  rigbl  must  be   grnnled.  but  only  in  Icgillmale  ways. 
The  etymological  bojid  between  rtar  and  res,  rfatoa  and  Ttol,  think  and. 
t/iitm,  1b  only  one  out  of  many  indicutions  that  philosophy  Is  only  concerned, 
and  can  only  deal  with  ideas  ;  that  the  ideal  la,  as  Platu  laught,  the  only 
reality  tu  which  we  can  possibly  attain  ;  that  all  nmuifusiuiiun,  material  aa 
well  ae  epirliual.  Is  only  the  expression  of  ideas  ;  and  tbat  nothing  can  be 
gained  by  trying  to  hunisb  or  ignore  the  bigheBt  iduua  which  have  been 
revealed  to  men  and  to  shut  iliem  within  the  narrow  bounds  of  manifeala- 
tion.  of  which  wu  can  know  nothing  except  through  subordinate  ideaa. 

The  highest  philosophy,  while  it  seeks  for  nothing  but  Ihc  truth,  will 
lie  salisSud  with  nothing  short  of  Ihe  whole  truth  ;  truth  to  the  whole 
Iriplicity  of  hunian  nature;  truth  whicli  can  barmoDloualy  promote  all  the 
purposes  of  revelation,  sanetiQcatii>n  and  inspiration. 

A  strong  reeling  of  spiritual  need,  witii  the  implicit  dei>cndcnce  npOD 
the  inlimatioDs  of  faith  which  is  its  natural  acconi|)anIinent,  gives  phlloio- 
phy  a  leaning  towards  mysticism  ;  the  happinesB,  which  acc(ini|ianica  ererj 
satisfaction  of  the  need,  awakening  a  thankfulness  U>  tlic  Giver  of  all 
good  and  a  recognition  of  His  benevolence  which  lead  to  theories  uf  op- 
timum. An  energetic,  self-asserting  will,  with  an  accompanyinu:  dispoelliuD 
lo  yield  to  every  Impulse  of  desire,  gives  a  tendency  towards  dogmatinn ; 
the  abuses  of  tVeedom,  which  chatacleriie  "the  nalumi  man,"  giving  be- 
lief a  subjective  bins  which  is  shown  in  systemB  at ptitimitm.  Active  reasoo- 
ing  powers,  leading  lo  a  continual  exercise  of  thought  ujhhi  speculative  quea* 
lions,  give  rise  loshepliciam  :  the  Imitossibilily  of  reaching  auy  concliuioi), 
in  which  something  is  not  lakcn  Ibr  granted,  convicting  finite  reasonof  bi' 
berent  weakness,  throwing  a  shade  of  doubt  over  every  commonly  accepted 
belief,  and  tending  towards  nihilitni,  or  a  denial  uf  all  reality.  ChriatiMi> 
ity  aligns  each  group  of  theories  ils  proper  limils.  by  teaching  lliat  "Qod 
Is  good;"  the  human  "heart  is  deceit  ful  above  all  tilings,  and  d(«perately 
wicked  i"  "ihe  natural  man  recelveth  not  the  things  of  the  Spirit  AfOed. 
fbr  they  are  foolishncat  unto  him  ;  neither  can  he  know  ttieni,  because  tliey 
are  M'ii'ituuDy  discerned."    There  Is  no  incousisteney  in  iKllevlng :  1,  tktt 


dMCrasted  univerae  is  tlie  best  possililr,  wbcn  considered  wiili  due  regard 
tlie  putpuMS  of  crualUio  -,  2,  lliat  our  world  \a  [he  worst  iHissitili',  in 
of  the  evil  wliicli  liiia  riMuliuil  from  the  intciiti>)Qal  intorrcrcnce  of 
lilieny :  8,  titat  du  (vrluitity  can  l>t!  reucUeil  by  a  rensun  wliicli  starts 
^rith  llic  usumpliOiii  nt  its  own  liidc|iDii<icncc,  and  reftisvs  tlic  gaidonco 
^rblcb  Is  offered  by  Its  Cnwtor. 

Arlsttitlc  suj-B,  "(iliilosopliy  begun  in  wonder."*  Wimdcr  lends  nntumlij' 
Xo  ftdnilmliun,  sdtiiirntinn  lo  iovustigHtiun.  Tliroagli  wonder  wo  Icatu.  ttad 
the  tttit^is  wbieb  we  tliusitequireconHliliile  Ibe  larguet,  oswelliuiiivuiuat  Im- 
p'>rl&nt  iKirlJoD  of  our  knowledge.  Tliriiugli  iLdmirution  we  licconioHttcntlTe, 
ultoutioij  giving  disliiieineBsuudlliorougUaeBa  to  knowledge.  Through  In- 
TeHllgiitii>n  we  unndd  tlie  truths  which  we  have  already  asecrlained,  and 
alibough  we  axK  not  directly  led  lo  new  truths,  we  discuver  oew  relations, 
wliicli  mny  excite  new  wonder  and  admiration,  thus  leading  inillreclly  to 
the  knowledge  of  new  facts.  Wimdcr,  admiration  and  investigation  nil 
aim  at  llii.-  highmt  conceivable  ends.  Gucli  of  llieni  duds  sjwcial  ends  uf 
its  own,  wliicb  are  so  1mi>oi'tant  that  Ihey  are  soinctiincs  lixikcd  upon  a» 
atl-eiDbracing.  But  the  paKinl  c»n  never  be  so  comprehensive  us  tlie  geo- 
snl  i  the  sntisfaction  of  one  wnnt  is  Inferior  In  the  satisfaction  of  all.  The 
fondness  for  study  iind  Investigation  Is  implanted  in  us  fur  the  rornialion  of 
chAmcter,  und  no  luttcr  test  can  be  given,  of  the  ini|N)rtnni^e  of  uny  bi'Uef 
or  pursuit,  than  lUe  inSucnce  which  it  is  likely  to  exert,  either  in  clevu- 
ting  or  In  degrading  the  soul.  The  order  in  which  the  fundnmenial  ques- 
tions of  |ihi!oB<ipliy  naturally  arise,  tends  to  lead  the  mind  l^om  effect  to 
cause  and  from  cause  to  final  cause  or  purpose  ;  from  creuiion  to  creative 
power,  from  creative  power  to  creative  design;  from  manifcsiaiion,  and 
power,  and  purpose  to  the  Source  of  all  things,  the  only  true  Ood,  who  is 
at  once  Upholder.  Creator  and  Designer.  Physical  science  very  properly 
recogniies  the  fact  that  the  invesligalion  of  final  cikuses  and  of  other  meta- 
physical proliletn*  is  out  of  lis  province,  but  for  tliat  very  reason  it  should 
Dot  r^t!ct  the  help  whicli  theology  and  philosophy  are  always  teuOy  to 
giveiL 

There  is  no  Oeld  of  natural  science  wbicli  is  not  fUll  of  poinlingi,  tiackward 
to  llic  unronseiouB,  and  forwnnl  to  the  cunsnons,  Matter  is  manifested  in 
various  forma  whiclinrc  known  us  eheniiol  clcmcnta  :  elements  combine  to 
make  cnnipounda  of  various  properties  ;  both  clenienu  and  compounds 
ofluD  occur  in  cryslnlinc  forms,  each  crystal  licing  liulll  upon  a  dellnile 
plan  ;  through  the  mystery  of  life  inorganic  matter  becomes  organic  the 
stiupteslmuulfesiaiionsururganixing.forcetniusfonningibemiDoralinlalJie 
vegetable,  and  hicher  manifciilalious  making  vegeUble  life  tributary  to  ani- 
auil  life  :  ImtU  In  the  regelahle  kingdom  »nil  in  the  aninwl  kin^nm  there 
are  many  gnulations,  fnim  lower  to  blgbcr  species  ojid  genera  and  urden 
snd  classes  ;  lliv  vlaJble  creation  cnlniimitis  In  man,  who  boosts  Ills  jirr- 
etniuunce  tiiainly  on  the  groand  of  his  superiority  lo  lntirlligM)c«, 

Tliroughout  till*  ascending  scale  of  lK:ing.  In  wlileh,  at  eveij  stuii  there 

y  Kroutb. 
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someiliiiig  added  U>  Uieslcpbolow,  UiereareunmlstakatilMetiUeDt'es  of  a 
[if design,  sucli  as  would  result OnDi  aualtjrof  Siipr«Ii)eInlcllig«Tiec. 
e  likoneHB  of  fiuiw  intelllgenco  to  Infinite  Ime]1lgoD(%  is  hIidwd  both 
the  power  of  pnrtinlly  coraprch ending  the  designs  of  thn  Crmtur  and 
tlio  power  of  BcleDtiBc  luilicipnilon,  which  sometimes  loads  to  important 
ientiflc  discoTcries. 

Bvolntba,  dcrclopmeat,  oiccutloo  of  purpose,  are  fuotB  of  every  dujrex- 
irlencc.  Religion,  Homlity  and  Sdencti  are  all  called  lo  doni  wltb  them, 
ich  iiccording  to  Its  own  methods.  Science,  of  Its  own  choice,  has  tAkcn 
B  mcclianicBt  method,  which  Is  the  lowest  of  all,  although  Itmny  Iwasim- 
nxutasany,  pruvidedit  isomploiredui  the  proper  spirit.  All  (hi- dL-totls 
evolution  and  dcvclopmi^nt,  whkhciuibediBCovered  t>j  the  most  nnliring 
"Oh,  are  poniunsof  GikI's  truth,  and  wcowemauy  thanks  lu  the  earnest, 
J-worklng  men  through  whose  dilij^ence  Ihey  are  mndc  known  In  tu. 
ovolation  as  a  fact  or  law  ext)re8slng  n  Divine  method,  is  one  thing ;  evo- 
[>n  OS  a  aelf-sulHcieiU  theory,  h  quite  another  thing.  The  lUct  must  be 
pted,  just  so  far  ns  it  is  shown  to  he  ii  fact,  and  no  further ;  the  theory 
ilj-  n  cliild's  answer  to  (luestions  ofihe  highest  import, 
le  engineer,  deeply  I nlerestcd  in  the  workings  of  an  Intrlente  macliine. 
study  it  In  all  its  parts,  watching  the  bearing  uf  every  Joint,  and  lever, 
cog,  and  bund  upon  the  result  wliich  the  whole  corabinatloo  vtaa 
tlnlended  to  bring  abinil,  and  admiring  the  simplieiiy  of  Ptuitrivance 
Y  avoiding  all  superfluity,  displnya  the  Inventor's  wondrous  skill, 
knowledge  may  he  enlarged  by  the  study,  and  he  amy  find  him- 
self greatly  helped  by  it  in  subsequent  imtmriiLat  professional  uiidrriakiugs. 
But  what  should  we  think  of  his  scientific  wisdom,  irii^shouldtrj- to  enlight- 
en us  in  regard  to  the  orgin  of  the  machine,  by  telling  us  tliat  the  atnm-soulB 
give  up  their  individual  Independence  and  subordliinle  themselves  to  the 
molecular -sou  la  ;  that  the  molecular-souls,  lu  their  turn,  eobordlnnle  them- 
aelres  to  the  Joint-  and  lever-  and  cog-  and  Imnd  buuIb  \  that  the  J'>Int-  and 
lever- and  cog-  and  band-souls  suhordlniito  IhiniBclvcslo  the  machlnnMnll  ; 
that  all  the  lower  forms  of  cottsciousneBs  lhii>>  becuine  tributary  lo  the  higher 
conscioomess  of  the  machine's  slate-soul  or  personitt  soul,  which  reprcaentfi 
^^^^  the  unity  of  will  and  purpose  In  Hie  atomnsuoeiution  ;  and  Umt  thus  all  tba 
^^^B  phenomena  of  the  machine  are  hrouglii  into  a  mechanical  eausnl  conncc- 
^^^^K  tlon  as  pnrta  of  a  great  uud  uniform  process  of  development  T  If  we  study 
^^^V-the  mechanism  of  the  eye  and  car,  and  the  uonlrivance  by  which  tliey  iva 
^^^V  fitted  fortheir  intended  purposes,  can  we  show  any  greater  wis<lom  by  sug- 
^^^t  getting  a  similar  explanation  as  flnnl  and  sufflclent  T  Heligiuu,  MoruHtj 
^^H  uid  Science  may  all  be  salisfleii  by  accepting  the  teaching  of  David  and 
^^^P  Bolomon,  and  In  nu  other  way :  "  He  tliat  planted  the  ear,  shall  lio  not 
^^^  heart  lie  that  formed  the  e.ve,  shull  he  not  tccV  "The  boaring  ear, 
r  and  the  seeing  eye,  the  Lord  huth  made  even  both  of  tbeui." 

I  There  can  be  no  question  tliat  a  too  great  and  exclusive  ab»orpiion  Id  tlt« 

I  study  of  outward  nature,  mill  lead  ub  towards  materiullsm,  and  that  ma- 

I  tcriallmu  will  tend  to  dwarf  our  spirltiial  growth.     Tlicrc   Is  little  rUk, 
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e  pbyeloil  re«e»rch  conlinucs  bo  rifu  ns  it  now  is,  of  our  becoming  loo 
ritual ;  coDBcquentlf  Uiera  is  tiltle  risk  in  Uie  spread  of  splrlCual  instnic- 
lltm,  ns  Ml  Hnlidote  to  Ihe  pbiloeophy  which  igoores  till  eplrituul  contrul. 
These  ^uid  inaxiiua  should  be  iudelibly  impressed  od  ever;  mind,  and 
tbave  All  on  the  minds  of  pbysical  investigators  ;  that  "  we  have  a  higher 
[.Mnant  tbr  believing  ia  Ood  Uian  for  bclleviog  in  any  other  truth  what- 
*  that  the  simplest  exercise  of  thongbt  proves  Ihc  existence  of  spirit, 
dla  the  esbtence  of  nintter  "  aa  a  dieiinct  entity  has  never  been  proved, 
I  te  wrioualy  quustioued  ;"t  and  that,  even  ofler  we  have  grantwl  the 
iBty  at  an  Inert,  unknowing  somewhat,  which  underlies  material  phe- 
IcQa,  we  should  biIII  look  lo  the  wisdom  which  swriys,  as  higher  than 
B  ignorance  whleli  is  swnyed. 
r  Oor  age  is  often  called  an  age  of  ruateriftliBm,  hnt  when  we  compare  it 
I  prcviona  ngea  wc  may  find  much  to  be  said  in  its  thvor,  while  the 
alts,  with  which  it  is  justly  chargeable,  lie  partly  al  the  doors  of  Chris- 
fl  iKliercrs  who  have  ntiglcclcd  their  religious  duties.     Moat  invealiga- 
t,  in  mry  age,  limit  their  researches  to  fields  in  which  there  is  the 
St  likelihood  of  discovery,  and  in  which  general  interest  may  tie  most 
idily  awakcnnl  by  direct  appeals  to  the  senses.    Tbis  is  in  accordance 
*  With  evident  Creative  Design,  (or  the  senses  are  the  only  known  avenue* 
of  Intercourse  between  the  spirit  of  man  and  the  roalerial  universe,  and  the 
begiDDiugs  of  education  come  through  such  intercourse.     The  great  end  of 
odtimtinn  Is,  however,  spiritual,  and  if  our  spiritual  leacbers  do  nut  keep 
■  ifUe  with  the  age,  wc  must  al!  snlTer  loss.     We  need,  thorefore,  educated 
I,  as  well  OS  educated  followers:  a  body  of  apostles,  prophets,  evan- 
I,  pastors  and  leochers.}  capable  of  understanding  and  rightly  qiiali- 
A  tor  Interpreting  and  reconciling,  tbe  truths  which  skillfUl  deciplierers 
t  drswD  from  tbe  Diblo  of  creation,  as  well  as  those  kindred  trviths  of 
d  revelation  in  the  Bible  of  Scripture,  and  in  the  Bible  of  the  soul. 
'  Allhnngh  timidity  hns  hitherto  greatly  blocked  the  way  against  such  in- 
tnprelatlon,  wu  have  reason  for  congratulBtion  in  the  unconsciuus  abiiping 
of  physical  tlieorics  by  spiritual  intuitions.     Ncwion,  near  the  close  of  his 
Frhicipla,  says:    "This  most  beaiiliAil  syslem  of  Ibe  sun,   planet*,  and 
comMs,  could  only  proceed  from  the  counsel  and  dominion  ot  nn  inlclligRnt 
S  powerful  Being;"  and  in  his  third  letter  to  Bentley  :  "It  Isinconceiv. 
tt  inanlnintc  brute  matter,  should,  without  the  mediation  of  some- 
lag  else  which  Is  not  material,  operate  upon  and  aflect  othermntter  with- 
Wtmotual  contoi^t ;"  I.n  Place  suppoaed  the  velocity  of  gravilaling  ndion 
a  he  Instantaneous,  a  velocity  which  Is  hnpc^slblc  save  through  a.  spiritual 
un>dium  ;   Tyndnll,   in  speaking  of  the  "polency"  of  matter,  expressly 
idtntli  Uiat  ho  does  Dot  seek  lo  degrade  spirit,  bm  to  elevate  matter,  and  in 
[|lhb  Uancbmi>r  lecture  he  indignantly  disclaims  "that  creed  of  atheism 
a  been  so  lightly  attributed  to  him  :"  Huxley  avows  himself  a 
lltl,  rather  Ihan  a  materialist ;  Maudesley  regards  will,  as  the  highest 
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f  Ibnn  of  furce ;  Maxwell  snys  thai  Ihe  progress  of  Bciencc  luu  "tEndcd  to  - 
I  deepen  llicilisUnctlontietwern  llie  visible  jiart,  wliicb  i>erisl)cs  before  oar  - 
■  «yes.  und  llint  wliicli  we  are  oiirsulvcB,  nnd  to  show  tliut  tliU  poraonitlttjr, 
F-wlih  respect  In  its  Dature  us  well  ns  to  its  dostitiy,  lies  quite  be;ond  Uie 
I  xangL'  orBt'ieacL- :"  Barker,  in  liisuddress  before  tlic  chDmicnlsccLioiiortbe 
I  American  Asancitilioo,  quotes  tbe  deflnilion  of  mailer,  aa  ' '  thai  wUicti  U 
1  eeeeDliiil  lo  llic  tixislentie  or  tiie  Itnown  f<irms  of  ODurgy,  wllliout  wUidi, 
W  tlierefore,  there  could  Ik;  do  triknsfariiialions  of  energy  ;"*    Cope,  in  dis- 
■■^ousslng  the  origin  oF  ilie  will,  speuicB  of  •■tlie  gooiinuee  of  God  bs  Ihe  ao- 
I  clior  of  tbe  universe  ;"   Draper,  addreBfiing  tbe  Ckcmic*!  Society,  say*  : 
"Sball  a  man,  wbo  Blnnda  fortb  tu  \-indiciLl«  tlio  majesty  of  sucb  iawe,  be 
I  bUmable  in  your  siglitT    KnLbcr  shall  you  nut,  witli  Llm,  be  orcrwhulmed 
[  witli  u  conception  eo  stupendous^  And  yet  let  ua  not  forget  thai  Ibeae  eier- 
F  nal  lawB  of  nature,  are  only  Ibe  passing  tliougbla  of  Ood  ;"|  Fmthinghatn, 
[  In  Ibe  Tery  extremity  of  bis  radicalism,  makes  Ibe  following  acknowlettg- 
[  menls :     "Sllil,  tluit  wlialever  puwtr  tlierc  is,  is  alive,  in  o^'^ry  atom  mt 
■pace,  in  esery  instant  of  time,  is  put  beyond  controversy,  imd  mnnifcsl,  let 
us  add,  in  a  much  bigher  form  in  mind  tban  in  viniblu  nmtler, "    "  It  is  im- 
possible for  me  not  to  believe  tbat  tbe  universe  is  governed  by  an  intelli- 
gent will," 

Berkeley  himself  coutd  hardly  have  found  fiiult  with  itay  of  ilieso  stnlo- 
menis  ;  he  would  have  felt  Ullle  fear  of  any  nialerialiam  which  deSnei 
I  matter  in  terms  that  would  be  equnlly  upplicablc  lo  spirit.     Quotaliom 
I  might  be  iDdeBiulely  multiplied,  to  frhow  that  the  beat  devotees  of  mi»leni 
I  Kionce,  while  they  fearlessly  assert  their  right  to  vindicate  Ihe  truth  uf 
D  discoveries  and  to  accept  every  inference  wliicb  may  be  legili- 
niBlcly  drawn  fVom  them,  adroit,  in  their  best  momeals,  that  lliere  is  B  radm 
beyond  the  reach  of  lliolr  physical  analyses  and  experiments.     In   lliat 
realm  it  Is  the  right  of  religion  and  morality  to  work,  und  by  railbful  work 
they  niay  check  all  tendencies  of  scienci!  which  are  ono-Hldcd  or  otherwise 
dangerous.    Whoever  has  n  knowledge  of  spirilual  truth,  whioh  is  as  aureas 
that  of -lolin  and  Paul,  may  look  for  a  succesa  aliin  lo  theirs ;  whoever  pn- 
scnts  the  results  of  his  religious  experience,  as  clearly  and  forcibly  as  Tyn- 
dall  and  Darwin  and  Huxley  present  the  results  of  ilieir  physical  experi- 
ence, will  Hud  tbat  fnhh  and  reason,  going  band  in  band,  become  muttia) 
helpmeets. 

Chriatinu  philosophy  says  to  its  upholders  :  Yours  might  have  been,  much 
more  largely  than  it  is,  tlie  credit  of  Ibat  growing  recognition  of  apirituiil 
power  which  makes  Ihe  defoudurd  of  truth  so  hopefVil  ;  it  is  not  ycl  Uw  Uta 
for  you  to  resume  the  armor  of  your  early  leaders  and  renew  their  carect 
of  conquest.  Be  not  afraid  to  acknowledge  the  ignonioco  whinh  you  enn- 
Kal,  tic  bold  in  asserting  Ihe  iruth  of  what  you  know,  and  SCieDOv, 
I  forgetful  of  her  apparent  hostility,  will  gladly  shake  bands  with  you,  dt- 
ting  nt  your  fuel  as  an  eager  learner  of  truths  which  round  and  suppleuioot 
n  discoveries. 

luu^ltu  or  Ood."— U erst ed. 


The  most  Itioruugb' going  (■vultUioDlstg  arc  tlie  TulleEl  bi'lii'Vcra  in  iIib 
'K^odirjiog  Influencos  of  slmggle,  wnni,  onnoyniice  ;  dl  of  wliicli  urc  c<ri- 
^i^Dces,  nioru  or  Iusb  slriking,  of  an  indwellinK  cunecioiisui'sa  ivhifli  pro- 
xazsotea  devDlrtpnient.     The  amount  of  variation  which  man  lins  asaislcd  in 
E^ToduciDg,  in  pigeuas,  cnttle,  and  oIb«r   domesticateil  animals,   is  oRen 
«2iiot«d  ID  order  to  sliow  tbat  ncHlier  speciflt  niir  generic  difiereiices  nrc 
^vfficiont  lo  need  any  unwonted  iutervuniiou  of  crcalive  powur  for  their 
X>ro(Iucti<>R.     In  gcolugf  and  ostronoiiiy  Ilicre  are  like  tendencies  lo  avoid 
c^al&cljsniic  bypulheses,  &nd  tu  seek  an  explanation  of  past  ctianges  in  the 
^iarih  and  In  ihc  hiMvcns  thri)ug1i  such  mediate  causes  as  are  still  at  work. 
Tbvst-  it'ndencics  are  not  ohjectionahle  unless  the;  lead  us  to  Torget  Mial  the 
crenlion  ef  a  new  ecll  calls  for  uii  exGrcise  of  gupematnrHt  power  as  truly 
as  tlic  creation  of  a  nniverse  ;  that  the  miracle  of  every  moment  Is  as  woii- 
dci;Ail  ns  the  miracle  of  developing  onlor  out  of  chaos ;  that  the  Upholder 
o(  »ll  tilings  is  also  the  Maker  of  nil  things  ;  that  any  relaxation  of  his 
Highly  energy  would  be  followed  by  instant  and  nnivcnwl  tviaf^ision.     If 
~a  Icecp  all  these  thtni^  in  mind,  our  Mtisc  of  the  continual  pix-sence  of 
1  will  lend  a  Eolemnily  to  all  our  underlakiiigs  which  will  iiiclinu  ub  to 
It  In  him  as  nnr  all  siifBcient  help  and  shield. 
~   "  In  discussing  the  material  combinallons  which  result  in  the  formation 
of  the  bndy  and  the  brnin  of  man,  it  is  impossible  to  avoid  taking  side- 
glances  at  the  phennmeDa  of  consciousness  and  thought.    .    .    .    Though 
the  progress  and  drvclopmi^nt  of  science  may  seem  to  be  uullmited,  there 
|l»  region  beyond  her  reach,  a  lino  with  which  she  does  not  even  tend  to 
'nlate-     Givt-n  the  masses  and  distances  of  the  planets,  we  can  infer  the 
tarbftliODs  conaeqilenl  on  their  muHlnl  attractions.    Given  the  nature  of 
KdlMDrbikDee  in  water,  air,  or  leiher,  we  can  infer  from  Ibe  properties  of 
•  uediuiu  how  its  particles  will  he  HRected.    In  all  this  we  deal  with 
sIcbI  laws,  and  the  mind  runs  freely  along  the  line  which  connects  the 
a  from  beginning  to  end.      But  whenever  we  endeavor  to  pass, 
jirkfliinilar  process,  from  the  region  of  physics  lu  that  of  thought,  we  meet 
it  only  beyond  our  present  powers,  but  transceudlug  any  con- 
Uvable  expansion  of  the  powers  we  now  possess.  We  may  Ihink  over  the 
l{Jcct  again  and  again,  but  it  eludes  nil  intctlcctual  prcitcnliitiun.    The 
a  of  tbe  material  universe  is  equally  luscru table."* 
a  physical  research,  which  starts  IVom  fajtb,  and  proceeds  bv  rallh, 
Ib  hf  sending  us  back  lo  faith  -.  "  the  subsUnce  of  things  hoped  for,  the 
~Bnce  of  things  not  seen  ;"  for  tlic  answer  to  all  our  ini(iiirioe  about  tiie 
It  realities.     Our  confidence  in  tlie  results  which  have  been  reached 
Wgh  faith  in  the  plienomeua  of  the  lower  Held,  should  give  us  still 
nUr  confldenee  In  the  phenomena   of  the  higher.     The  evidence  of 
uit  provision  for  all  the  wants  of  our  material  nature  rumisbes  a 
UiCnuoded  assnraDce  that  an  equally  satisfactory  provision  has  twen 

ir  all  llie  wants  of  our  apiriiual  natiiie. 
Ifedootrine  can  ever  gain  extended  nc^i'*' -n',- 

"UeatuaModeof  Moiliiii  llh  . 
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fioine  evident  pliase  of  tratli.  However  deaii'able  genciul  knowledge  n 
be,  it  is  attainable  only  through  the  accumulation,  repetition,  and  ccoo — 
plete  masteiy  of  speciSo  facts,  by  means  of  definite  practical  lessons— 
This  is  espociallf  true  in  the  ciise  of  religion.     Drop  eveiything  that  is  orr^ 

baH  been  dp.nomiiiatiaiial,  and  you  will  bave  little  left  save  a  vajjuo  phtlo 

SOphioal  abBtnwtioii,  in  which  most  moa  may  agree,  but  in  wliioh  few  turn 

ri.find  any  satisfaction.     The  "absolute"  of  the  metaphyaioinn ;  the  "so — 
ne  *'  of  tlie  soientist ;  the  "  all "  of  tbe  pantheist ;  represent  ooDoep— 
I  tiniis  towards  whiob  tbe  mind  is  irresiHtibly  driven,  but  at  wliinli  all  notiui- 
L  lug  is  lost.    TliAt  which  ii  void  of  relation,  cannot  be  made  tbe  object  oC 
1  .thought  by  beings  who  think  only  under  relations. 

E  soon  as  wa  admit  relativity  and  attribution,  we  see  that  Ood  woalfl 

e  to  be  Almighty  if  Ho  bad  not  the  power  to  reveal  himself  in  reia- 

I  tions  of  love  and  sympathy  and  help,  to  bis  intelligent  creatures  in  whom 

I  <lle  has  himself  implanted  a  wish  for  love  and  sympathy  and  help.     Henoe 

I  arises  the  metaphysical  canceptinn  of  an  "abnolute-relative,"  which  »:• 

|.«ords  with  the   Biblical   revelation  of  an  All-wise,  Almighty  and    Ever- 

I  ^viug  God,  who  is  "not  a  God  afar  off,"  but  always  and  everywhere  near 

1  tit  band.     Under  a  vague  perception  of  the  manifold  ties  which  may  snb- 

I    rist   between  man  and  his  Maker,  aystenis  of  polytheism  arise,  of  which 

tbe  most  pbilosophioal  forms  are  found  in  Iho  trinities  of  the  Hindoos  and 

Egyptians,      The  liidden  truth,   which  they  represent,   rests  upon  the 

mathematical  necessity  that  a  relative  spiritual  natnro,  like  that  of  man, 

mutt  l>e  triform;   either  affected,    self-inn iieueing,    or  affectbig;  etlbel 

emotional,  voluntary  or  intellectual. 

The  revealed  doctrine,  "Gmi  said.  Let  iix  make  man  i[j  our  own  imagC) 
after  our  likeness,"  is  thus  in  perfect  harmony  with  tlie  highest  pbilo- 
aophical  inference  of  natural  religion,  and  with  the  "(;atlio1ic  faith"  of 
tbe  Atliaiiasian  creed,  which  worships  "  one  God  in  Trinity  and  trinlt;  In 
unity,  neither  oonfouudlng  the  persana  nor  dividing  the  substance."  Tbe 
ooneeption  of  tho  dogma,  in  the  old  mythologies,  was  dim,  ill-dRflned,  and 
generally  tritheistic ;  its  deep  spiritual  meaning  w.-vi  set  forth  in  tbe  JebO- 
vab,  Adon,  and  Ruaoh,  of  tbe  Hebrews,  the  Father,  Bou,  aud  Uoly  (ikust, 
of  tbe  Christians. 

Tleligion,  an  well  as  science,  should  always  be  practical,  progrmsive  ani] 
aggressive  in  the  adaptation  of  its  unchanging  principles  to  tbe  changing 
requirements  of  human  progress.  Truth  is  so  impregnable  that  it  should 
ooni-t  criticism,  rather  than  shun  it ;  our  interpretations  of  tnttli  maj  be 
vacillating,  but  if  tbey  Are,  wo  cannot  give  them  stability  by  refusing  to 
e«Bniine  tliem  Religion  has  nothing  to  fear,  save  from  ita  own  foarAil* 
ness;  nothing  to  hope,  save  in  sucb  hopefulness  aa  springs  frOm  its  own 
everlasting  ground  work  of  trutli.  Science,  resting  on  reason,  assorts  ■!• 
claims  with  a  boldness  which  almost  disarms  opposition  and  oarrii^  tiearly 
OTerything  before  it ;  Religion,  renting  on  faith,  timidly  dings  to  its  t*»- 
dltinna,  but  slirinks  from  tbe  Inevitable  contest  which  is  to  give  tlitn  now 
life. 
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Our  cliildren,  ^tk  all  the  natural  curiosity  of  youth,  fiiaciuatcd  by  the 
^□□derrul  rapidity  of  discovery  anJ  the  cliiirnia  of  nnvGlly,  may  easily  he 
.^td  to  ooTifouDd  liypotliesus  with  Diets,  unless  we  provide  suniB  means  for 
ir  proper  enliglttenmeiit.  They  may  iitso  be  easily  led  to  see  that  all 
bratb  is  hamonious ;  that  them  nre  ditfurent  kinds  of  truth,  adapted  to 
iSillureut  spiritual  roqiiiremenbi ;  that  the  existenoe,  the  approciatjon,  und 
the  ftathority  of  truth,  are  all  due  to  spiritual  esistenco ;  tliikt  spirit  is 
superior  to  matt«r;  that  only  tlirougb  faitli  in  the  inspiration  of  the  Al- 
nighty  is  any  exurciso  of  our  roaiouing  powers  or  any  attjihiment  of 
Iinoiwledge  possible ;  that  faith  if,  therefore,  higher  tlian  reason,  iind  it  is 
important  that  our  faith  uhould  have  the  foundation  of  God,  which 
St&udeth  sui-c, 

L«t  ns  not  hope  or  desire  to  banish  either  bigotry  or  radicalism.  Aa 
long  as  men  differ  in  taste  and  ability,  tliey  will  also  differ  in  their  lean- 
faiga  towards  opposite  extremes  of  thought.  Men  of  one  ideti  fill  a  usenil 
place  in  the  economy  of  culture,  for  their  very  extravagance  way  serce 
■B  a  waniiug :  their  devotion,  an  an  example  ;  ttieir  Icndersbip,  as  an  in- 
spiration ;  their  antagonism,  u  a  noeclfal  restraint.  Few  walk  so  safely 
ia  the  golden  meui,  that  they  are  never  misled  by  tlie  mistx  of  error  ;  few 
can  be  awakened  to  a  knowledge  of  tlieii'  own  mistakes,  so  quickly  and 
■0  thoroughly,  as  by  vn'estliug  with  counter  mistakes.  He  who  seeks  foe 
m  aytnmetrical  growth  in  truth,  should  fii-st  seek  to  know  himself  If  his 
iutellectuul  vigor  is  so  grectt  as  to  make  him  haughty  and  heiidstrotig,  he 
needs  to  leiim  the  b'lplesaness  of  reason  and  the  poWer  of  faith  ;  to  see 
that  nil  I'ur  lK>a>ited  intvltcotual  triumphs  are  limited  to  the  aceeptKace  of 
eoncl union «,  wliicli  rest  upon  simple  faith  in  propositions  that  cannot  be 
proved.  If  his  faith  in  bis  creed,  his  teachers  or  his  companions,  degene- 
ntoB  into  the  credulity  of  Ignorance,  he  needs  to  learn  that  faith  waa 
given  IIS  only  as  a  helper,  not  as  a  tyrant ;  tliat  moral  and  relir^ious  growth 
duiuld  be  aiN^ompanied  by  iotellectaal  growth ;  that  worldly  piobntloti 
w»s  designed  for  tlie  proper  exercise  and  training  of  al!  our  powers,  in  or- 
der that  we  iiiayci)me  "unto  the  measure  of  the  stature  of  the  fulness  of 
Christ ;"  that  a  reasonable  faith  dliould  always  be  accompanied  by  ii  faith- 
ful raason. 

It  ia  with  nations  and  with  ages  as  with  individuals.  Esi'h  commnnity 
and  each  period,  represents  a  ccitain  stage  of  progress,  a  certain  capacity 
of  development,  a  certain  want  of  guidnnce-  Although  history  often  seems 
to  repeat  itself,  each  apparent  repetition  is  shaped  by  new  conditions. 
Old  i)ueElions  are  continually  coming  up,  but  they  are  continually  answeced 
ntuier  new  pbasea  of  experience.  The  thoughts  of  Boerates  and  PUto 
haw  leR  an  Impress  upon  humanity  which  cun  never  bv  obliterated  ;  the 
|rrc*t  religions  of  antiquity  preparL>i]  the  way  for  Christianity  ;  the  claims 
of  CbriHtianity,  as  a  Unal  and  culminating  revelation  "  in  the  dlspviisation 
of  the  fulneEs  of  times."  rest  on  its  completeness  and  on  its  sdaptnlinn  to 

the  wants,  not  of  a  single  nge  or  of  many  ages,  bnt  of  nit "^'r  ■— 

auphs  of  reason,  wIr'ii  (iuiiK'<t  by  faltli  ia  llio  intimiiiM" 


1 


152 


tFeb.7, 


1,  with  mora  or  lees  olenmess,  to  iiU  men,  are  Bhoim  in  tlit<  Ift«tlng 

i1ity  wliicli  pervaded  the  teHcliiags  of  the  greut  qucstionor  and  the 

^'acadomic  Hwaii  t"  the  tiiumt>hs  of  faith,  nheu  moulded  by  llie  sturdy 

VintelleotB  of  Kkllfiil  priests  and  tlovutoeh,  maintained  the  old  nsligioni 

K'duriiii^  their  sBVernlly  allotted  reiyns  ;  tho  joiut  triiimphs  of  reasou  and 

'   fhith,  midof  "  the   bhiniog  light,   that  shineth  more  and  more  onto  the 

petfect-dny,"  are  jienceforth  to  be  won  by  Christian  chnmpions,  tlirough 

audi  (lilifjCJiceoflabiii- and  Iiannony  of  action,  as  will  x^romote  a  tlioroagldy 

eyiiit)ieti-ic  spiritual  and  iutelleotiinl  growth. 

Chrlatianily,  as  tliiia  interpreteii,  becomes  the  calmioation  of  all  philtMO- 

Iphy,  as  well  ik»  tht-  culmination  of  alt  religion,  for  any  system  of  complete 

I  ttuth  must  satiefy  all  the  demands  of  secular  iuvestigation,  ns  well  as  all 

■the  ueuds  of  ut«rniil  warfare.     Pew,  perhaps  none,  are  {\iOy  awai-u  of  lti« 

tjpigkry  influeocu  wbieh  the  Christian  training  of  ninetoea  cciituriea  hat 

1  exei-ted  on  thci  hablta  of  tbonght,  and  on  tbe  mental  calibre,  of  ererjr  ia- 

I  dividual  in  roodom  aivillzed  communities.    SoolTerii,  wearied  willi  the  In- 

1-  oonsiatencieR  which  raar  tho  charaoters  of  profesBod  roliii^imisu,  and  ilaxed 

I  by  the  enchanttnuut  nhich  is  lent  by  distance,  BcrnietinmB  extol  the  purity 

I  of  heathen  faitlia,  or  the  superiority  of  philosophical  systems  to  all  forma 

I  ef  faith.    Hut  Impartial  observers  flud  in  the  Bible,  as  nowhert>  elsu,  au 

I  anibodiment  of  the  bast  truths  of  all  ages,  eipi'cssed  with  a  grand  simpli- 

I  ctty  which  is  without  parallel,  and  suitable  for  a  ready  applioatioo  to  all 

I  -wants. 

There  will  always  he  a  large  intellectual  class,  aekn'>w1ed'^ng  an  OmoU 
pcesetK  Uuler  who  is  AlUloving,  Almighty  and  All-wise,  whom   they  d»- 
I  light  to  worship  aa  their  Beaveuly  Father,  but  of  wliotn,  thMugh  fear  of 
•'dividing  the  aubstanee,"  they  hesitate  to  speak  in  terms  which  might 
I  be  iul*'rpreteii  !is  elaiininga  knowledge  of  mysteries  that  are  iK-yond  their 
I  ooTiprehouBiou.    There  will  always  bo  a  muob  larger  oIms,  bo  flllud  with 
e  of  their  own  weakness  and  unwortbiness,  th;il  they  yearn  after 
I  a  still  closer  and,  as  it  were,  brotherly  relationship  of  sympathy  nttd  sal- 
l  ftriag.  uniler  which  they  may  he  emboldened  to  approach  the  throna  of 
I  griuie  with  tbe  (irayer  of  David  :  "  Let  the  words  of  my  mouth,  and  the 
1  muditation  of  my  heart,  be  acceptable  in  thy  sight,  O  Lord,  my  strength 
r  and  my  redeemer-"    There  will  always  be  a  third  class,  rt^joioiug  In  thO 
I  belief  that  Ood  is  a  Spirit,  who  is  to  be  worHhipeil  in  spirit  and  in  truth, 
1  who  oiTentiicm  at  all  times  tbe  spiritual  guidaiice  which  is  best  suited  tO 
their  immixtiate  spiritual  condition,  and  who  will  roiiuiru  notliiug  at  their 
bands  bnt  a  simple,  cliildlike  acceptance  of  that  guidance  and  cousequcint 
obedience  to  tbelr  clearly  perceived  intimations  of  truth  and  duty,     Eaeh 
I   of  tliene  views  is  a  relative  and  partial  view.     lu  each  class  there  will  al- 
ways he  mnuj  who  think,  that  oven  if  it  should  be  true  that  partial  truths 
may  iinswer  all  the  positive  requirements,  the  bare  necessities  of  our  RA- 
turo,  such  lianiionious  development  of  our  faculties  as  ia  must  desirable, 
ran  only  lie  atlninud  through  the  atady  aud  acceptance  of  all  the  primarT 
])baBes  of  l>eliiir,  and  the  seai-ch  for  the  fuadamanlul  postulates  which 
unite  them  all  aud  give  them  all  their  vitality. 
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^  -^nilh  ramnot  lake  llio  place  ofiiciionorofreuson  ;  uciioii  monol  lake  the 
Jl'^WofCiIUiorof  ruttsooi  reitaoii  caonot  tiike  Iho  plnco  of  fi.Hh  or  of  m- 
,^*«i.  Tho  proriacc  of  fuitli  is,  liowover.  tbp  liiglieai.  bicauso  ll  deals  direct- 
J*"  iriUi  etcrDul  verilieB,  uad  because  it  nirnlBlic*  the  sole  mitliorliy  for  ac- 
.  ^^n  itnd  reason  ;  llie  province  uf  action  ia  next  in  order  of  dignity,  Iwcaase 
^  deienuIiiBB  churtictor  ;  the  proTinco  of  mison  is  the  lowest.  Iitcnuse  it 
^«li  moslly  with  tcinpoml  and  worldly  reliilions,  and  Iwcanse  il  indlcateB 
*SpfecliTP  intelligence,  which  can  only  slowly  and  laboriously  reocli  a  clear 

*  ^idctBtanding  of  tlio  conlcnis  of  simple  iniuilions. 

Nod*!  of  tlic  fuels,  eiilier  of  theology  or  of  melaphyslM  or  of  [iliyaics, 
*^>ui  he  gainfiaid.  Some  of  tliem  are  Dnturally,  and  somenre  spiritually  dis> 
*^^<irnc<l.  Tliey  nmy  nil  he  kmown,  bccstiBe  God  has  revealed  liimsulf,  not 
*>«itjra4powerandfta  Wa.v,  bntalsoaa  Wisdomaod  Lovc^^s  Truth  and  Life. 
Xn  the  coincident  union  of  perfect  humanity  and  perfect  wi.sdom  is  funnd 
tkie  Divine  Image,  in  which  man  was  made  and  by  which  we  am  able  lo  have 
tlte  positive  assurance,  of  fli1l  and  in dlspu table  self-evidence,  in  regard  to  all 
tiling*  which  Qod  lias  been  pleased  to  reveal  lu  us  and  which  we  nre  wll' 
ling  In  accept.  Tliuiiries  have  no  binding  authority  upon  any  one,  and  they 
taave  no  value  except  as  they  may  be  made  tributary  lo  ilio  discovery  or  to 
ttte  application  of  new  truths  or  new  harmonies.  Theologians,  metnphy- 
slciana  and  pliyricists  alioitld  all  be  mindful  of  the  belicst.  "tie  tutor  ultra 
rrr^pidrim;"  they  should  also  remember  that  the  boat  interpretation  of  any 
Outli  Is  thf  one  which  accords  most  fnlly  with  all  other  triilhs.  The  high- 
est pbllosophy  ia  that  which  is  best  lltted  for  the  highest  ca|Mibi!ltic8  of  im- 
ninrtnl  intelligence.  The  surest  bundation  for  philogopliy  ia  the  one  on 
^•«liicb  Christianity  Is  built,  the  Rock  of  Ages,  the  Eternal  Word  and  Wi»- 

~     IkofQod. 

Slntai  Mfetivg,  January  i,  1870. 
Present,  6  membera. 
Vicc-l'riisiilent,  Mr.  Fkaley,  in  tbe  Chair. 
L  letter  requesting  exchanges  of  Proceedings,  was  received 
I  Mr.  P.  Casamajor,  CorresiKtmling  Secretary  American 
nical  Society,  No.  11  Eii3t.  Fourteenth  street,  Xew  York 
<rity,  dated  January  1,  1879.  On  motion  the  name  of  that 
Society  was  ordered  to  be  placed  on  the  list  of  corresjxmdenta 
)  receive  the  Proceedings. 

.  letter  requesting  e-vchanges  was  received  from  Prof. 

^  editor  of  the  Zoologischer  Anzeiger,  through  Mr.  E. 

F'Mftrk,  Instrnctor  in  Zoology   in    Harvard   University, 

1  48  Bhepliard  street,  Cambridge,  Maas.,  December  2-3, 
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1878.  Oil  motion  the  Zoologischer  Anzoiger  was  ordered  to 
be  placed  on  the  lUt  of  corr^fiondents  to  receive  the  Pro- 
I'eodings. 

Doimtioiia  for  the  Library  weri  received  from  the  Imperia] 
fiussiaii  Academy  and  Geograiihieal  Society ;  the  Astronomi- 
cal Observatory  at  Dorjiat ;  the  R.  Pruasiun  Acuiieiiiy  :  the 
Austrian  Geological  Inatititte,  ami  (ieograpbieal  and  Anthro- 
jwlogical  8ocieti(«  ;  the  Societies  at  Emden  and  St,  Gall  ;  the 
Atiiialee  des  Mines,  and  Revue  Politiiiue;  the  Oommerria) 
(ieographieal  Society  at  Bordeaux ;  the  K.  Belgian  Acade- 
my ;  the  R.  Astronomical,  Geological,  and  Zoological  Socie- 
ties, and  London  Nature;  Mr.  James  Henry;  the  R.  Irish 
Academy;  the  Canadian  Naturalist:  the  Boston  Natural 
History  Society ;  the  National  Academy  of"  Sciences  ;  the 
Bureau  of  U.  S.  Geological  Surveys  of  the  Territories  ;  Mr. 
W.  H.  Howgate;  and  the  Argentine  Scientific  Society. 

The  death  of  Dr.  Carl  Friedrieh  Rokitansky,  at  Vienna, 
July  23, 1878,  was  annount-ed  by  the  Secretary, 

The  death  of  Dr.  Hormaon  Lebert,  at  Vevay,  was  reported 
from  Leipsig,  by  Dr.  Felix  Fliigel. 

The  re[x)rt  of  the  judges  and  clerks  of  the  annual  election 
WHS  read,  by  which  it  apjieared  that  the  officers  and  mom- 
bors  of  Council  for  the  ensuing  year,  were  elected  as  fol- 
lows : 

President. 
(Jeorge  B.  Wood. 
Vire-Presidenls. 
Frederick  Fraley,  Eli  K.  Price, 

.'^ircretuncji. 
J.  L.  LeConte,  Pliny  E.  Chase, 

J.  P.  Lesley. 

CouncUlors  for  three  years. 

Alfred  L.  Elwyn,         Benj.  H.  Coates,         Benj.  V.  Mswb. 

George  H.  Horn. 


E.  Otis  KeiidRll. 


<Jeorge  V.  Barker, 


1™  in*iht. 

Curators. 
r  TjTidale,     Cliarlea  M.  Cressoii,     Daniel  G.  Brinton. 
Treasurer. 
J.  Sergeant  Price. 

ending  nominiitions  871,  872,  873  were  read. 
;  Leslpy  wsifl  nominated  ae  Librarian  :  and  tlie  meeting 
tdjonrned. 

A   Cntribiition  to  the  Ocologg  »f  the  Lairer  .4i...uuna-a ,• 

By  Onvii.t-K  A.  DBnnv,  M.  S- 

'Uad  btfore  the  Anurvan  Phihiiophi-:tl  Socfctg,  Fith.  21.  181B.) 

*  following  Bkelcit  t>r  the  geiilogy  of  llio  region  of  Ihu  Lower  Araa- 
p  I  bave  Attempted  to  given  rrsumf  of  themost  imporliinlreiiultsorihe 
HBdlea  nwde  by.  unU  under  tiie  (Urecticin  of,  the  lale  Prof.  Cli.  Fred.  Harti, 
in  wbnm  Scieiice  iiiourDa  the  low  of  one  of  ile  l>rigiiie«t  oruame-nls  in 
NorUi  Aaicrii-ii,  and  of  iu  cliicfand  ablifst  ex|)ounilvr  in  tlie  Boulliern  u>u- 
linunt.  It  is,  for  Ihe  moat  jiart,  condciised  from  an  cxteiisive  report,  pre- 
pared by  Prof.  Haiti  as  cliiuf  of  tlie  Geologieal  Ci>mmiHSLOii  of  llie  Empire 
of  Bnuil,  llic  puhlieatlon  of  wbicli  bna  been  ileiuyed,  in  consequence  of  the 
lioancial  condition  of  the  Empire  and  of  ihe  iiniimely  duiili  of  the  ubief 
of  tlic  Commission. 

Tlt«  hifltory  of  tbe  csplomtiona  on  wtiicli  iliiH  slieick  is  based  le  briefly 
aa  follows :  In  1870,  Prof.  Hartt,  with  n  party  of  Kludenta.  vlalted  tlie 
Amaxonaa,  ascending  tliH  Tocaatins  and  .tlie  Tap^oa  to  among  their  lower 
raplde^  and  examining  tlie  high  lands  of  the  vicinity  of  Suntareni,  Monte 
.Vtei^re  snd  Erei'^,  In  Ihe  following  year  lie  returned,  accompanied  by 
myself,  rr-usoniined  the  Erer^  and  Tapajos  regions  aud  es|>lored  Ihe  table- 
tupped  mountains  Iwlwcen  Pralnha  and  Monte  Alegrc,  sending  me,  in  the 
mronwbile,  lo  Obydos  and  afterwards  to  tlic  island  of  Martha  Tliese  ex- 
plorations gave  rise  to  a  number  of  special  papers,  published  in  the  Ameri- 
can Kientiflc  journals.  On  assuming  direction  of  the  Brazilian  Geological 
Survey,  Prof.  Hartt  engaged  Mr.  Herliert  H-  Smith,  a  member  of  the  party 
of  I8T0,  who  was  then  on  tlie  Amazonas.  lo  conlluue  the  geological  es- 
|>Ior«tiou,  and  he  afterwards  sent  me,  witli  Dr.  Francisco  Joefi  de  Freitas, 
lotbcsamo  region.  Together  w:ith  these  two  genlicmen  I  re-eiamined 
ilie  Erure  ri-giou,  and  ascended  the  Mauciini  (Ouruiwluba  of  the  maps), 
u  far  ns  the  fall  called  Pancada  Orande.  After  this  exploration,  Mr. 
tniinued  Ihe  eiamination,  which  be  iiad  already  begun,  of  llio 
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r«j^on  ubout  Alcn^Mr,  ascended  the  river  Ctim&  de  Alcnfuer  as  fni  tw 
llie  Bciii'ficn  fnll,  ai)d  afXernanla  revisited  ilic  lower  TnpnjcH.  Dr.  Fre!las 
and  myseir  nsceaded  ihe  Troititwlas  &tid  I  ftfterwaitls  reviahcd  Man|j6. 
The  Devoninn  fiiHsils  bare  been  sludicd  liy  Mr.  Riclmnl  Rallilmn,  while  I 
[lAve  myseir  determloed  those  of  the  Silurian  and  Carbon ifcrous. 

Having  been  iatimately  assDc'inted  wilU  Prof.  Hartt  in  alt  ilie  Aninzoman 
work,  1  can  claim  hut  little  nrigiuallty  iu  tlie  cuiielusioDS  drawn  Trom  Ihe 
iiliservationH  and  presented  in  this  article,  the  maa  of  tliem  Living  been 
prttseatcd  hy  my  illuslrious  leacber  in  his  various  pulilicntions,  or  broaght 
uul  in  our  discussions  on  the  subject,  la  aucb  a  way  thai  it  Is  now  iinput- 
sible  lo  determine  the  autbiirsliip  of  cacli  idea.  The  work  of  tlie  last  ex- 
plorations by  Messrs,  Smiiti,  Freits*  and  myself,  Lu  wliicli  Prof,  Harlt,  hnd 
no  inrt,  was  msinly  the  determination  of  the  cbaroclcr  and  age  of  tlie 
Erer£  upltl^  and  of  llie  cxtcnsioa  and  reliitiuns  ot  llie  various  Palstnoio 
dciH«ils  on  the  nonlicrn  side  of  Uic  iUuaxonas.  ll  is  proper  to  state  tliat 
in  regnrd  lu  the  Creloceoiis  ^e  of  the  ErerC  sandsloiio  and  the  dut«  of  the 
dcvaiion  of  the  antictinal.  Prof.  Hartt  reserved  his  opinion  for  n  more 
careful  enainination  of  the  evidence  that  I  liiul  to  pr<tsc]it  on  that  |ia)Dt, 
Ihnu  he  was  ever  able  to  wake.  I  am  eunfident,  however,  tbat  if  be  had 
made  sueb  an  es ami  nation,  I  should  bare  l>een  able  lo  convinee  him  of  the 
accuracy  ol  my  oliservatiuns  and  conclusions. 

The  river  known  to  geographers  by  the  name  Amamnas  ha.<<.  like  many 
other  rivers,  various  names  which  attf  applied  by  the  inhaliltanls  along  ils 
bonks  to  different  parts  of  its  conrae.  These  popular  designatloDS  of 
Amazonas,  or  Baiio  (Lower)  Amozonas.  Solim^s  und  Harafioo,  tnark  ap- 
proximately three  sections  of  the  valley,  which  are  very  disliocl  in  (iliy^otl 
cbnracieristii.'S  and  have  very  difterent  geological  histories.  They  lUNy, 
tliprefore,  be  advantageously  retained  to  designate  the  lower,  middle  and 
upper  portion  of  the  great  river. 

The  difTcreuccs  in  those  three  sections  are  due  In  the  relations  of  the 
valley  with  the  component  parts  of  the  South  American  continent;  so  that 
in  order  to  understand  the  structure  of  the  ralley.  we  mast  boar  in  mind 
the  general  features,  long  since  recognlKed,  of  Ihnt  continent.  Tills  is 
comp'>si<il  of  three  distinct  mountsioous  regions,  more  or  less  united  by 
elevated  plains,  iu  which  are  excavated  the  grwU  depressions  occupie<l  by 
the  duvial  systems  of  the  Orinoi^x  AuisEunas  and  Rio  de  la  Plitta.  The 
Andes  fonu  a  long,  narrow  tirip  nf  great  elcvaiinn,  along  the  wcsteni 
L  and  the  nmunUtins  H>f  Braxtl  and  of  Guiaiui,  considerably  less  de- 
vatcd  than  the  Andes,  occupy  extenslvr  areas  in  the  eastern  and  nnnfa«iD 
portions  of  the  continenl.  The  space  boiwcen  these  three  elevMud  regions 
or  nuclei  of  the  continent  is  i>ccu|d«l  by  vast  elevated  plainE.  generally 
less  than  three  ihoHMnd  fbet  high,  except  in  a  narrow  strip  hetween  the 
highlands  of  Bniil  and  Gui&na.  in  which  the  oontinnily  of  the  plains  ia 
«iU]r«ly  Interrupted  by  the  dopreeMd  valley  of  ili«  Amazonas.  It  Is  fttoo 
[  lo  be  Dot«d  thai  between  the  Andes  and  llie  two  elevated  regions  of  the 
n  part  of  titc  continent,  the  continnily  of  the  platcoox  is  almost  de- 
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I  t>]r  tlie  SKul  cula  mndo  113'  tin'  Rios  Parogany  and  Madeira  in 
l/Ktuth.  at»1  till.-  Rills  Negro  iind  Oiinucti  in  the  north,  and  only  a  coni- 
innuivuty  sll;;bt  coutlntntnl  deiiression  would  be  roqulred  to  entirely  sopa- 
nic  tUcHc  rugions.  In  Iket,  the  reginn  uf  Guiana  may  he  t'onsidcred  nn 
bUind.  iu  conscijaeiice  of  llie  exislencu  at  thnl  geographical  plienomeaoQ, 
UiB  Cussiifuitiri,  uniting  tlie  Orinoco  and  Rio  Negro. 

TI10  AmnxnnaB,  unlilio  tlie  Orinoco  and  the  La  Plula  in  this  rcB|icct,  has 
Tclalioos  with  all  lliree  of  tbe  raoiiotainottB  regions  above  indicawd,  The 
upper  part,  xr  Marailiin,  liclongs  exclusively  to  the  Andes ;  the  middle,  or 
SulSmuts  portion,  is  in  the  region  inlei-medialc  between  Uie  Andes  tkiid  the 
Idghliuida  of  Brazil  and  of  Guiana ;  and  die  Lower  AiuuEonas,  from  the 
muatli  of  llie  Kiu  Negro  to  iliu  sea,  is  between  these  two  last  masses  of 
highlands. 

From  a  purely  geugnH)lilcal  point  of  view,  tlie  Lower  Amazonas  and  tlie 
Sollmuea  iiilghi  liu  united  in  a  single  et-iUion,  becaiiiie  tbu  differences  be- 
tween iliUMi  two  portions  arc,  at  present,  much  leHii  tlian  tboat:  between  the 
Uarauon  and  tbe  rest  of  llie  great  slreaui,  Talcing  into  considemtion, 
Lowevcf,  tlie  geological  structure,  and  cegicciHlly  the  conditions  wlilcb 
seology  shows  to  have  existed  In  I'uritiur  times,  it  will  be  aoeu,  us  I  liope  to 

H,  that  (bis  division  of  Ibc  VKllcy  into  three  sections  is  a  natural  one. 
lesiuninaLion  of  tUe  hydroj^pby  of  the  Amazonian  basin,  taken  ns  a 
ii  reve»ls  much  more  noticeable  dlDbrences  in  the  three  portions  than 
tea  ia  tbe  valley  properly  so  called.  The  Haranou  and  its  gre;it 
era  irlbuiuries  In  llie  Andean  region,  the  IlnallHga  and  tbe  Dcayacl, 
dcBctmd  from  great  elevations  in  the  cordiliieirae,  and  flow  noriherly  !tt 
Ibo  general  direction  of  tbe  trend  of  the  nionniains,  until,  escaping  from 
them.  Ibe  Alar&non  lukos  an  eaatevly  direction,  in  which  it  presents  a  no- 
table ctintmst  with  (be  Ucayaie  wliicti,  allliougb  it  has  descended  to  a  com- 
puniively  low  level,  u  lung  distance  abuve  its  moutli,  alill  continues  to 
flow  in  a  northerly  direetiou,  as  if  it  were  forced  for  sonie  reH«ou,  to  follow 
the  margin  of  tbe  luouutaiuous  region.  The  northern  tributui'les  of  llic 
Murunuii,  including  tlie  Nn|>o  which  empties  nearly  op^Hisltc  the  uiotilb 
of  the  Ucnyale,  dosccnit  from  the  Andes  uf  Equador  iu  a  south- easterly 
direction.  direi-I^Hl  by  tliu  sloiiv  of  tliu  mountains.  The  area  drained  by 
the  Hitmnon  and  ilH  tributaries  Is  very  lung  in  tlic  direction  iiorth-suutli, 
Int  very  nnrruw  in  the  directiun  east- west. 

Id  tbe  BollmSes  region,  on  tbe  contrary,  tbe  region  drabied  on  the  north 
m  ructunguUr  in  shape,  the  longest  axis  of  tiio  rectangle  extending  easl- 
wesl,  parallel  with  tbe  river,  and  the  iribitlarlcs  in  this  region,  including 
tbe  Rio  Negro,  How  in  valleys  of  slight  elevation  in  an  easterly  direction, 
snbporultcl  with  tbe  Soliuries,  as  if  Ibey  were  crowded  down  towards  tbe 
soutb.  aud  diTCCled  In  llieir  courses  by  u  line  of  bigbknds,  uniting  tbe 
mounlnini!  of  Guiana  witb  the  Andes.  Ttic  southern  area,  drained  by  tlio 
^plloifiee  and  included  Iwtweoii  the  Ucaj'ale,  tiic  Hiideirs,  and  the  eastern 
n  of  tlie  Andes  in  Bolivia,  is  of  triangular  shape.  Tbe  iribu- 
D  this  uren  rise  in  llic  platemi  eiiat  of  llic  Andes,  iit  uioilci'iitc  elcvo- 
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tl<in»  (the  source  of  till;  Piirds  is  acvonlliis  to  Cliandless  ut  na  olevHtUin 
ofonly  l.OSSifeotab'tTe  iliekvel  of  Hioacn),  (tnd,  as  ChnniltuB  hns  klreitd; 
pointed  out,  Oow  in  tlioir  upper  courses  in  a  geaeml  ensterlf  direction,  oa 
if  directed  hy  au  iniperce[>tilile  slope  froni  tiio  Andes. 

lu  tbe  Lower  Awiixonus  n-gion,  tlie  inountnius  of  Giiiuim  are  eomiwru* 
lively  nuir  to  llie  river,  aod,  in  consequence,  llic  nortliurn  Iritiulariea  atr 
small  uud  Bow  directly  towards  llie  main  rivvr,  witli  a  sligLl  defleclloii 
towards  tlie  easL  (>u  tlic  soiithetu  aide,  on  tlic  ciinimry,  ilic  grcAl  plateau 
of  ceutrol  Brazil  extends  Trom  near  tLu  Ainozoiios  to  llie  licailwaUisortbe 
Paraguay  and  llie  iiiountoint  of  OoyoK.  Tlia  great  trtLjularice,  Tl^a4o^ 
XingA  and  Tocaniins,  iraverxe  Uiia  plateau  in  a  nortlierly  dirccUoD,  aad 
descend  to  llie  level  of  llic  Aiuasoaas  by  a  sleep  incline  tliat  coDimouceB  a 
sliort  distance  above  tlicir  moullis.  X  have  purposely  emitted  to  meatioa 
the  Madeira,  because  this  river  is  rotated  r«  all  lliree  of  lite  seciioaa  of  Uiv 
basin.  One  of  its  tributaries,  tbe  Guapor£,  rises  in  the  liighcsl  jiart  or  ttw 
central  plateau  of  Brazil,  and  appuars  to  flow  aluog  a  luargia  uf  tluU  pla- 
teau (the  80'Calted  Cordllheim  de  ParecisJ,  until  it  joins  the  Mninor£  wliicb, 
liiie  theBeni  and  Hadrede  Deus,  descends  from  the  lilgli  Andes  of  BoUvia, 
circling  round  the  great  eastern  projection  of  the  Andes,  in  ihe  district  of 
Santa  Cruz  de  la  Sierra.  Ttie  lower  Madeira,  which  Tornia  the  diviaioo 
iKtween  the  regions  of  tbe  Solim&es  and  the  lower  Ainn/onas.  fliiwa  nortli- 
eafllerly,  subparallol  with  the  great  features  of  eastern  Brazil,  v\x ;  Vtt 
mountain  ciinins  of  the  coast  and  of  Mlnas  Geraes,  and  tlie  vnlleya  of  tlw 
upper  Sao  Francisco  and  upper  PoranJt.  Farther  on  I  shall  have  to  apeak 
or  tbe  signlScance  of  lliis  fact. 

Let  us  now  consider  in  greater  detail,  llie  physical  and  geological  foi' 
lures  uf  the  Lower  Atuazonas  regiou,  the  immediate  subject  of  ttiis  article. 
What  most  imprcssca  tlie  traveler  on  tlie  Amazonas,  after  the  eaomioua 
eslension,  widtli  and  volunie  of  tbe  river,  the  lahyrintb  of  its  side  dumnda 
and  the  richness  of  its  flora,  is  Ihe  great  extent  of  tbe  taruu  or  floodphio 
thai,  monotonous  aa  tbe  sen,  ai^companies  the  river  in  a  brood  bell  on  i»di 
side,  from  tbe  mouth  lo  the  foot  of  llic  Andes.  Being  generally  woll 
wooded,  the  forest  gives  tbia  Huod  plain  a  false  ttppearnnce  uf  dry  Iwid, 
and  the  traveler  is  very  liable  to  be  deceived  regarding  its  true  chai»c«r 
and  extent.  To  fonu  a  true  estimate  of  its  lni|>oruinoe,  it  is  Decessnry  to 
ascend  one  of  the  few  cminenceB  which  occur  along  the  margin  of  the 
river,  as  those  of  Monte  Alcgre,  Santurem  and  Ohydus.  From  ibase  ele- 
vations tbcrd  is  seen  a  great  inarsby  plain,  almost  on  a  level  with  the  river, 
diversllied  with  hikei  and  islaud-like  groups  of  trees,  and  intersected  by 
numerous  anaEtamosing lateral  caoals./uj'Dji or ;HJr"nd-»»ri'iu,wlucb plain 
extends  for  many  miles  to  tlie  highlands  of  the  opposile  aide,  visible  In  lb> 
dialant  borixou.  In  this  vast  plain,  the  river,  great  as  U  Is,  appears  a  wu- 
mw  ribinn  of  water,  almost  lo8i  in  the  immensliy  of  Its  ancient  bed.  for 
the  tantit  can  only  lie  coDsidered  si  a  portion,  whicb  has  liecn  lllled  upv 
of  the  original  bed  of  tlie  river,  or,  rallipr,  of  the  estuary  whicli  pmoadod 
the  riverine  condition.   In  this  great  depression,  tlio  river  curx-cs  from  ride 
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[o  side,  now  upproscUing  one  bank,  now  llie  oliier,  but  rarely  reaching  the 
foot  of  the  higlilRDds,  excci)t  At  a  few  points  in  the  vicinity  of  Snntaroin 
and  ObyilMB. 

Below  the  nioutli  of  the  Xlngii,  the  eartea  wbicli.  with  rare  interrup- 
ttons.  funiiB  the  linnkB  of  the  river,  as  well  as  the  inntiinerftble  lalands 
(with  the  exceirtiun  of  the  eastern  portion  of  MamJ6),  \b  densely  wooded, 
the  rubber  tree  being  pariicularly  abundant  and  characteristic.  From  ibe 
fame  point  ta  ihc  mouth  of  tlii;  Rio  Negro  it  is  frequently  open,  and  cnV' 
«r«d  with  coarae  grassee  and  marsh  plants-  In  certain  pnrts,  as  In  (yrint  of 
Santurcm  and  Obydos,  it  h  Bufflciently  high  along  the  margins  of  the  river 
and  canals,  lo  be  aliove  the  reach  of  the  ordinary  annual  floods,  nnd  in 
these  jwrts  there  arc  a  few  plnntalions  of  cacao,  and  some  calile  flirms ;  bnt 
for  the  most  itarl  the  mrtfa  is  uninhabited,  excepting  for  ft  few  months 
during  Ilie  rubber  aeaKon,  in  Iho  wooded  portions,  and  during  llio  dry  sea. 
son,  iu  the  region  of  liie  upen  pliiina,  wheo  thn  herds  are  driven  from  tliL' 
highlnnds  Lo  lake  advantage  of  lEie  pastumge.  Besides  margining  tliP 
main  river,  the  ranta  extends  innumerable  branchea  into  every  break  in 
Ihe  margin  of  the  highlands,  produced  by  the  valleys  of  the  tributaries, 
whose  own  flood  plains  are  so  closely  united  to  tbut  of  the  AmnKonus,  that 
it  ia  often  dilBcult  to  determine  where  the  valley  proper  of  a  tributary  ter- 
minates nnd  where  that  of  the  Amazonos  begins. 

Tlie  highlnnda  or  (*i*ra  jItow  are  very  Toriable  in  chancier  and  elevii- 
lion,  but  may  be  dossed  in  three  divisions,  viz :  low  plains,  high  plains, 
and  Irregular  or  mountainous  regioas.  The  first,  having  only  a  few  feci 
of  elevation  almve  the  eanra,  are  sllglilly  developed  in  the  lower  Ama- 
)»iias  region,  above  the  muuih  of  the  Xingfi ;  but  from  that  [lofnt  lo  ihe 
ten,  the  low  plains  are  of  considerable  extent  and  importance,  fonning  the 
CKmposof  tlie  island  of  MarujA  and  awandc.1  belt  on  each  side  of  ^he  river, 
which  belt,  in  tlie  vicinity  of  Paril.  has  ei  considerable  extension  towards  the 
aaatti.  The  elevated  plains  lie  on  the  aoulhern  side,  at  a  considerable  dis- 
tance back  from  the  river,  behind  the  luw  plains  just  mentioned,  in  the 
region  aboui  P.ir& ;  but  to  ilie  westward  they  approach  more  and  more 
nearly  lo  the  river,  until  finally  they  appear  on  ilslmnka,  in  theblulfsof  Cu- 
^ry.  a  little  }>eiow  Santurcm,  and  afterwards  on  Ihesameside.  in  the  Serra 
dusParinlintins.  near  Villa  Bella,  On  the  norlliornsidBlliey  fonn  a  series  of 
high  table-topped  hills,  which,  lying  a  few  miles  back  from  the  river,  coin  - 
tneocc  almost  in  front  of  the  mouib  of  the  Xingd,  and,  vnder  tlie  names  of 
Serras  de  Almeirim.  PariS,  Vellia  Pobre,  Pnrauaquara,  efc,  extend  wcsi- 
ward  behind  Monte  Alegre  as  fur  as.  or  beyond,  the  riv^r  Tronibclaa.  The 
Mme  plains  appear  also  In  the  lower  liiglilands  of  Hontu  Alegre  and 


tliey  have  not  sufFi-red  denudatt^n  tiicsv  plains  foi'm  table-lands. 

Ibeuorthcru  side  of  tlie  river,  where  ihosejust  mentUmcd  reach 

of  about  1,000  feet,  while  tliose  of  Sanlarem  and  others  on  the 

side  liave  less  llian  half  tliis  elevation      In  many  regions  they 

reduced  by  deniidalion  to  low,  gently  undulated  plains,  like  those 
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nf  Fmialia,  Honle  Alogrc,  SunUreni  anil  Oliydos,  in  lUc  mtdst  uf  which 
Micro  appears  uccasIuiiiLlly  a  cunical  or  flut-iopped  peak,  to  alleet  Ibo  orig- 
inal cliaruclt^r  (if  tliu  pUiu  ittiil  Ihe  ttxicnt  of  ih«  ili-nudntion.  Thu  Ubl«* 
lands  and  tliuir  filu|ioB  are  generally  VKioilecl,  whik  ilic  lower  uiidiilatrij 
pluIiiB  are  upun  and  gm«sy.  cuvert'd  wilU  n  turren  «uil  of  loosi'  sand.  In 
ihu  inierinr,  on  botU  sides  of  tlie  river,  ilicne  tnltlu  liuids  appear  to  rise 
gradually  in  lu-lglit,  uuiil  iluiy  IwcouR'  uaiied  wiUi  the  mure  olerutcd  pkltu 
of  (X-'ntml  Guiana  and  Brazil. 

The  last  divlBlun  of  iIjo  higlilanda.  tliai  of  the  hilly  or  mounUunous 
country,  is  repreaentcd.  ncitr  the  northern  bunk  of  thu  Aninxiinoa.  by  an 
i»alaU'iI  group  of  inountulus,  in  tliu  vicinity  of  Monle  A.legru  and  £rere. 
These  rise  abruptly  in  Ihe  inidst  of  a  plain  to  a  height  of  1,000  feel,  and  are, 
in  general,  rocky  or  sandy  and  barren.  Associated  wiih  theae  oiountalDB 
und  having  the  tuiuv  geologleul  atructuro  is  a  tow,  stony  enmiK>.  Ascend- 
ing tlic  irihularies  ou  Imh  the  northern  and  the  southern  side,  Ihoro  U 
round,  in  the  regions  of  the  rapida,  at  a  distance  varying  from  50  to  MO 
miles  troni  the  main  river,  a  billy  country,  whose  highest  points  are,  in 
gcnuRiI,  lower  than  those  of  ihc  KT^tf  group  uf  inouniains.  Tliese  lillly 
regions  are  usually  well-woiHlecl.  n'liU  many  vaiunble  kind*  of  timlwr,  the 
Ilradt  and  sapucaia  nut  irepn  (BtrtholUHa  veeeUa  and  lAcythU  ^■andi- 
Jlui-a)  being  very  abundivnt  and  obnractcristic.  To  tlicso  hilly  rcgioaa 
succeed,  on  the  north,  iho  high  mountains  of  Guiana  anil,  ou  tliusouUi, 
the  tabic-Jands  of  cculrai  Brazil. 

The  differences  ubove  noted  In  the  diifei'ent  regions  of  the  liighlatiits  or 
ttrritfirma  depend  on  Ihc  geologieal  stnieiuru  of  ilic  valley,  a:id  be^itr 
describing  minutely  the  differeut  formations,  it  may  be  well  to  preseul  a 
general  sketch  of  the  geology  of  this  part  of  the  va1l[:y,  and  iudiuale  thl^ 
relations  uf  the  regions  above  described, 

Prof.  Hartl  lina  well  described  ihla  structure  iia  follows  ;•  "The  Amn 
xoDian  valley  first  apitenred  as  a  wide  stmii  ttetween  two  islands  or  grou[i8 
of  islands,  one  now  forming  ihe  base  and  nucleus  of  tlio  BniEilian  plntrau. 
the  other,  on  the  north,  the  plateau  of  Quiana.  These  Islands  first  appeared 
at.  or  slionly  afler.  the  beginning  of  the  Silurian  Age. " 

In  ihls  canal,  twfore  Ihe  elcvalhin  of  tlie  Andes,  were  doposltinl  a  seriet 
uf  beds,  representing  Ihe  Upper  Silurian,  Devoniau,  Carboniferous  and 
CreiaceouH.  which  appeared  successively  in  dry  land  on  each  side,  narrow 
ing  ilie Hlrait  between  Ihe  two  islands.  Prof,  Ilnrit  continues:  "Before 
Ihc  rise  of  Ihe  And[«  the  valley  of  the  Ainaxonas  cutisisted  simply  of  two 
gulfe  united  by  a  narrow  at rfdt-  The  Andes  were  thrown  tipncroMtbe 
mouth  of  the  western  gulf,  convening  It  Iiilo  a  haslii,  though  It  pnibaUj 
had  an  outlet  hotli  to  the  north  and  south.  The  whale  rontlncnt  wa< 
alU'rwards  depressed,  so  ihnt  Ihe  waters  covered  widely  the  Quayanian  and 
Brazilian  plateaux,  and  Ihc  Tertiary  IhhIs  were  deposited  there^  varying  Id 
thiekuess,  eoaiseness  or  Ttneness.  according  to  the  conditions  under  Wbieh 
Ihey  were  fbrmcNi.     •    •    •    • 
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'•  WluMi  ilic  coDlincnt  wm  once  more  liroiiglit  niyive  vinUn;  the  iilateniix, 
leveli-O  by  tUeir  new  itcquisition  of  strata,  fireL  ruac ;  liul,  by  Bud  by,  Uu' 
prrscQl  wnlersheds,  juioiDg  tbc  great  plitteniix  with  the  Andes,  came  nbove 
water  niid  tlie  Amnzonian  valley  beoune  a  MetlUermneiin.  communicating 
cMtwiinl  witli  tbe  AUnnllc  by  a  nan-a-w  strait.  Tbe  suR,  Ti-rtlnry  lieds  of 
the  province  or  Parii  weru  rupidiy  denuded  by  the  notion  of  tlio  sea  iluring 
Uie  rise  at  tliu  Iruid.  Probnbly,  wliile  Guiiina  existed  us  nn  isliind,  the 
AmaGonas  felt  llie  influence  ur  ilie  eqiiatoriid  cuiTent,  which  may  have 
«l(1ed  in  cnrrj'ing  anny  the  results  of  denudation.  In  the  end.  the  Ter- 
liftry  Iwds  were  completely  swept  away  over  an  immense  tract  of  country; 
tlie  SerniB  i>r  Foru  and  the  Giniltnr  iniiuiitains  to  the  iiorthwurtl  were  left 
a»  innnuments  of  ilieir  exislouce.  •  •  •  Wliile  ilie  Tertiary  ehoel  wns being 
deiinilvd  awny.  llie  Btrenms  Team  the  highland  b  were  eulliii];  for  themselvu 
valleys  ibmugli  the  sdme  beds,  nnd  ibese:.  fi>rming  estuaries,  were  widened 
to  a  greater  extent  thuD  it  would  have  been  poasible  for  the  streams  them- 
aelvc*  to  have  done.  During  tbis  epoch  of  denudation  de]ioslts  were 
formed,  not  only  in  the  interior  sea,  btit  also  in  the  gulf  into  which  tl 
opened  tu  the  east.  *  *  *  As  the  rise  continued,  the  IntMor  sea,  now 
Bhalloweit  by  much  sediment  and  freshened  by  the  tribute  of  a  Iliouatnd 
tlrcams,  was  rnpldly  narrowed  In  nrcii,  and  the  river  Amnzonas,  properly 
speaking,  which  liltliertu  emptied  Into  a  lake  at  the  foot  of  the  Andes, 
began  U>  extend  Its  channel,  following  the  retreating  waters." 

The  above  quotatiun  explains  clearly  Ilic  origin  of  the  enrwa,  of  lUe  low 
plains  of  Parft,  and  of  the  higher  pluins  of  the  Interior  of  the  province. 
In  the  hilly  regions  the  Inclined  beds  of  the  formatlous  older  than  the 
Tertiary,  including  the  Cretaceous,  the  Pala-oioic  and  the  Archean,  appear 
in  virtue  of  the  denudation  of  Ibc  overlying  Tertiaiy  sheet. 

The  rocks  of  the  ancient  islands,  the  tlr«t  lands  that  appeared  in  the 
ocean  in  wbicli  the  continent  was  forming,  have  been  profoundly  meta- 
moriihosed,  being  eouvurtud  into  grauile,  gneiss,  quartzite  and  metamor- 
phlc  schists,  and  by  reason  ot'  this,  the  extent  of  these  islands  may  be 
appniiiinately  determined  by  the  study  of  the  distribution  of  the  meta- 
murphic  rucks.  Those  of  the  north  appear  in  the  high  mountains  of  Oui- 
uiu,  along  tiio  bouudary  between  Drnxll  and  Guiana  and,  decreasing  In 
elevation  towanis  the  south,  extend  to  a  line  that,  beginning  near  the  At- 
botic  and  the  mouth  of  the  Amazouas,  in  about  latitude  1°  N.,  cxiends  a 
little  south  of  west,  to  the  conllueuee  of  the  Ilio  Braneo  and  Rio  Negro, 
between  latitudes  1°  and  2^  S.  Along  this  line,  which  represents  the  an- 
denl  coast,  the  melamorphie  rocks  are  in  general  only  exposed  in  the 
valleys,  by  the  denudation  of  the  Tertiary  beds.  To  the  nest  of  the 
tnouth  of  t|je  Itio  Braneo  they  extend  to,  or  beyond,  the  upper  Rio  Negro. 

On  the  Braxlllau  side,  the  melamorphie  rocks  only  form  high  mountains 
in  r'-gions  far  distant  IVom  the  Amnzonas  ;  but  they  are  mot  with  under 
tko  other  formation  In  the  greater  part.  If  not  in  all  the  elevated  iioriions 

'  ~  In  the  Amarxtnian  region,  they  form  the  rapids  of  the  rivers 

1,  Xlngd,  TajMiJos  and  Madeira,  the  line  of  exposures  passing  the 
;.  AXKx.  paiuw.  soc.  xviti.  109.  v.    frikted  icabcu  10,  1879. 
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Tocikntlns  between  3°  and  4°  or  south  latitude,  tlie  Tapajoe  between  4*  and 
fi",  and  the  Mndclra  between  3''  nnd  S",  tit  the  rapids  or  SSo  Antonio.  Tlie 
lower  MFtdeim  apgieare  to  mark  ap|<rn!iimate1j'  the  western  limit  or  the 
nncienl  metamorphlc  region,  because  in  tbe  next  river  Ii>tlie  wcstwiud. 
tlie  Purds,  the  rocks  under  coneidcratlon  were  not  met  with  by  Chamllen, 
In  the  course  of  hio  carefVil  exploration.  Tbe  pnraltolisni  of  the  coiirae  of 
the  lower  Madeira  willi  the  great  surface  features  of  eflsiern  Brazil,  where 
the  metamorptaic  rocks  are  thrown  into  great  folds,  trending  nonli-ensi«rlf. 
has  already  liten  notwl.  It  seems  possible  that  the  Madeira  is  dirt<ct«d  by 
sucii  a  fold,  or,  what  is  more  probable,  bj  a  margin  of  the  niciiitiinr]ilitc 
region,  which  should  tlicre  Iiave  thai  direction.  It  is  po«slblu  tlint  Hie 
Giia|x»ri?  also  marks  another  margin  of  the  siunp  region,  which  being  rwnt 
verse  to  the  folds  is  independent  of  their  trend.  It  Is  certain  that  In  tbe 
Gunpor^  region  there  wan  a  canni  between  the  metamorphic  region  of 
Brazil  and  a  similar  one  in  liulivio,  ilie  Obiqultoe  region  of  D'Orhtgny, 
compamble  with  the  stniit  between  BmKil  and  Guinna,  now  iH^-cupied  by 
the  Amazon  as. 

As  in  eastern  and  central  Bmzil,  Ibe  metamorphic  rorlu  of  llie  Ama- 
zonian region  can  be  naturally  dividL'd  into  two  very  distlni:!  series,  of 
whicli  one,  the  most  ancient,  consists  of  crystalline  rocks,  including  gneiss, 
gneiss-graniie  and  syenite,  and  the  other,  mure  modern,  of  altered,  bni  in 
general  nun-crystalline  rocks,  amsisiing  of  qimrtKitcs,  nielamorpbic  schists 
and  cry^lallinc  limestones.  The  older  scries  corresponds  In  cliaractcr  and 
geological  age  with  that  of  the  Scrra  do  Mar  and  Som  do  Haniiqucira,  In 
the  provinces  of  Bio  de  Janeiro  and  Minas  Geracs,  which  wan  referred  by 
Prof.  Hartt  lo  the  Lourentlan.  This  aeries  hais  been  hot  little  ttindied  In 
the  Amiueoninu  region,  Caslclnau  speaks  of  gray  gneiss  on  the  Tocnutins 
nlxivo  the  first  rapids,  and  Cliandleas  met  with  gneiss  in  a  similar  poiitloD 
on  the  Tapnjos.  SBr.  Perreira  Pcnna,  of  Par4,  Informed  m<*  that  the 
rupids  of  tlic  XingiS  are  formed  by  gneiss  and  diorite,  and  showed  me  speci- 
mens of  ilic  first,  cimslstlng  of  flesh -colored  feldspar  and  quarts  with  a 
small  proportion  of  black  mica,  the  rock  in  hand  specimens  appcwring 
maasivQ  and  granitoid.  The  lower  rapiils  of  the  Madeira  are  also  formed 
of  gneiss,  but  I  have  seen  no  specimens  or  descriptions  of  the  rock.  On 
the  northern  side,  gneiss  was  mot  with  fniiitu,  by  Sllr,  Penna,  in  tbu  mpidi 
of  the  Araguary.  a  small  river  emplylDK  into  Ihe  Atlantic,  a  little  lo  the 
north  of  the  mouth  of  the  AinaEoniia,  and  pebbles  of  the  saiu«  rock  were 
met  with  in  the  cxploralions  of  the  Geological  ('onimisslon,  on  tbe  rlren 
MaecurA,  Curuii.  and  Trombetns.  I  am  Informi-'d  by  the  englneiT,  Ma|. 
Cnultnho.  that  gnoiss  is  ihe  prerniling  rock  on  the  Klo  Branc'^  except  M 
Ihe  mouth,  where  he  found  red  syenite,  I  found  ihis  Inat  rock  attu  in  k 
zone  alxiut  half  a  mile  In  width,  at  tbe  second  rapid  of  the  river  Trombe- 
las.  and  saw  pel)bles  oftlie  same  on  the  Ha^urd,  coming  fpttii  some  point 
above  that  reached  by  our  cxploralions.  I  could  not  dclermine.  In  tlw 
short  time  at  luy  disposid  on  the  Tronibi'las,  whclher  Ibe  rock  is  frmtidcHl 
or  not,  and  ii  is  jKinsibly  of  cnii'iiTe  origin.    The  syenite  cunsisU  prluci- 
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pftllj'  of  fleah-colorcd  feldepur,  with  a  smM  mlMure  of  Iiomblvode  trnd 
snwU  ecatlercU  apoU  of  a  green  mlnernl  in  liccompoaiUan.  Quarti:  Is  en- 
firely  lacking. 

Tlic  nicke  of  tlie  second  metamorplilc  scries  arc  well  exposed  In  liic  first 
rajrids  of  the  TomotliiB.  wliure  tliey  were  i5xiimintil  as  far  us  Ihc  Cuelioi^ira 
lie  Gturllw,  bf  Prof.  Hunt  in  1870.  The  following  notes  are  taken  fVom 
hia  luKauscripu.  Ascending  tlie  TocaDtins.  tb»  river  is  at  llrsl  margined 
b)'  bluflk  ofTerlinrj-  snnds  and  elnyg  wliirli.ns  lliu  rapids  are  approficlied, 
recede  from  the  river  and  the  tuetamorphie  rocks  be^ln  to  aitpenr.  Tim 
flrsi  exposure  oftliKselnslmct  with,  U  "A  granulnrqiinrlzilc,  very  hard  nod 
with  a  saccharine  Awture,  the  rock  heing  mucli  traversed  by  qnanz  veins, 
Tfao  atnitJficnlJon  is  very  obscure  and  tbe  rncit  n]>|>cnrs  to  have  n  sort  of 
■laly  alraclure.  In  some  places  it  is  very  compact,  bluisli  and  cherty,  and 
is  6o  cut  up  by  veintets  as  to  appear  lioney-coinbeil  on  decomposition.  Next 
Appears,  At  the  Ponta  do  Noberlo,  a  talcuse  rock,  badly  decomposed,  but 
ap|ie«ring  lo  have  an  eastprly  dip.  Above  this  is  a  bed  of  compact  reddish 
qnarwitc.  From  the  Praia  dot  Mortos  there  extends  a  long  line  of  similar 
rodcs,  wUli  an  easterly  dip.  Al  JeqnirapHA,  1  found  the  followiug  section, 
gtvHi  in  nsocnding  order  : 
sfibaly  BuodstODu. 

Cmnpaet  white  snndstone,  rather  fine  grained,  ihe  grain  being  clear. 
Ubcn  brownish,  and  is  traversed  by  quartz  veins. 
L  thin  iHuid  of  purple  sliitle,  eiratlflcniloa  obscured  by  fuulls  and  ob- 
^Ips. 

t»Yy  baud  of  ferniglnoua  sbalo.  much  deeoinposed. 

ry  rouipuel  bluish,  whitish  and  ruddisli  mottled  qnurlzilcs. 
]  aliale  mueh  Imvcrsed  by  little  veins.  Just  below  Alcobai;*,  I 
S  nmxtxUt  wilh  n  north. east  dip.  At  Alcol>a<;n  ure  heavy  beds  of 
kqiiatttile,  very  hard  and  presenting  surfaces  polished  by  the  river." 
^poct  qnart/ltoH  were  observed  at  various  points  above  Alcobagti,  in 
I  place  wlili  the  strike  corresponding  with  tlio  direcliun  of  the  river, 
fiirming  long  rooky  Islands  or  lines  of  rot'k.  The  dip  is  well  marked,  be- 
ing a  frw  degrees  north  of  easl,  the  angle  being  aliout  40'. 
^Jurt  below  Ihc  Caehocira  (rnpidj  Ac  TapanhilaquBra  are  green  schls 
I,  dipping  eoslward,  and  much  diorllo.  In  the  schists  I  found 
•  and  sen>eniine.  The  rocks  that  choke  up  the  river  and  form 
pids  ikre,  as  ihr  as  I  could  determine,  a  seiies  of  gray  quarlzites,  In- 
hitined  with  thin  Iwds  of  finely  1aminat<-d  slialc.  The  upiwr  end  of 
Iho  high  wooded  Ilhn  dns  Pacos  is  composed  of  a  mass  of  hard,  vitreous- 
Iwikict);,  bloish  or  reddish  quartzite,  much  traversed  by  little  quartz  veins. 

fled  Imnk  opposite  are  ledges  and  skerries  of  a  slaty  rock,  willi  a 
tatorly  dip.  Tlie  islets  of  Jannliiiuara  are  liare  mnsses  of  a  bard 
tck,  whose  relations  In  the  other  roeks  I  did  nut  determine. 
'orU  de  Bmga,  a  bluff  projeclion  on  the  led  bank  of  tlie  river,  tiie 
;nmtnibercil  by  very  large  niuBses  of  iron  ore,  in  part  a  mammillnry 
.     The  rocks  of  the  virinit}-,  consisting  ofquartzltcs  nnd   »Lnd- 
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Bloncs,  liave  a  slrong  ensterly  ilip.    As  1  Kiiiemlier  it.  Uiu  <]('[>UBii  np[« 
to  bo  supp.rficini,  nnil  I  Uoulit  if  it  is  of  eccinoiiiii^  value, 

"Opposite  lUe  Praia  Grande  is  uvury  long  nurrow  line  ur rocks,  running 
south  n  tew  dtgi'oes  east,  itnd  flunkod  hy  xho  scliistose  rot^ks,  nlileh  here 
preswnt  tliu  imlinaiy  eaHtwiml  dip.  Tlio  line  of  rot-ks  is  Ibrmed  hy  n  nar- 
row outcrop  of  diorlie.  wliicli  I  suspL<ct  lo  form  n  ilyke.  Tliis  il1oril«  is 
mucli  fnicked  niid,  dt-eoniposiug  comienlrlL-ally,  itie  frugnienU  ^re  rise  to 
a  confueiou  of  rotindcd  blocks. 

"Nuarby,  the  sluly  rociiB  iigain  uppcar,  Willi  tlit  clierty  rocks  nppft. 
Tontly  overlying  tlicm  in  diacunlanrc  of  Elmtlticulion.  These  btlcr  rocJu 
luny  lUerufore  be  of  niucli  later  origin.  In  one  pliicc  1  itiouglit  Iliiit  I  ol>- 
served  signs  of  liorixontal  strati  Scat  ion.  Nimr  tlie  upper  end  of  an  cr 
muus  sitnd  bank,  culled  Praia  Orande.  tlic  »lnty  rocks  cro|i  out  again,  Ibe 
eiriko  being  N.  3(P  W.  and  llie  dip  27'  E. 

"Tlie  Caclioeira  do  Ouariba  Is  formed  by  tlie  outcrop  of  stories  of  tneta- 
niorphic  rocks,  an  alternaiion  of  slialcs.  quartzites  nnd  limestones,  extend- 
ing across  the  river,  fontiing  a  son  of  dam.  Tim  strike  here  Is  si^aiewluit 
Irregular,  but  usunlly  n  few  degrees  weal  of  north,  the  dip  being  ensiwud 
and  at  a  inodernU;  angle.  I  could  not  ascend  above  Ihc  Cachocira  do  Ouari- 
ba.  ttom  Inck  of  tiinu  and  of  a  proper  Iraat,  From  all  timl  I  was  able  It) 
ju^ge.  Ibo  ttictJimorpUic  rocks  nuiat  extend  much  further  up  ilio  riror.  and 
it  would  be  vory  important  to  hnve  them  examined.  WhttUur  the  wbcle 
Hries  that  I  saw  belongs  to  the  stuno  geological  horiEon  or  not,  I  vms  u. 
able,  in  the  absence  of  fossils,  to  determine,  but,  nfier  my  studies  of  lie 
Carboniferous  and  Devonian  of  the  A.iuiizonaa,  I  tliink  there  cud  be  UtUo 
doubt  that  the  scries  Is  Silurian, 

"  It  is  interesting  to  note  the  dip  of  these  rocks,  which  Is  pretty  con- 
stantly towards  ibe  cast,  liie  sirike  being  remarkably  nurtbcrly.  The  fiict 
of  Uie  occurrence  of  Imp  dykes  is  *lso  [mportant.  I  saw  no  porphyries  like 
ihuse  of  ihc  lower  falls  of  the  Ta.pq]os,  and  I  cannot  help  thinking  ibU 
the  Tocantins  beds  above  described  are  newer  Ihuu  those  of  the  Tupqjos." 

The  inclamorphic  rocks  of  the  rnpids  of  the  Taitttjos  ncrs  destribod  by 
Prof.  Hartt  in  the  Bulletin  of  the  Cornell  University.  They  cuoaiit  at 
iluartzUes  and  other  rocks  similar  W  quariEiU'S,  but  wilboui  i^>[Mr(iitt 
granulalioD,  the  beds  being  ttaversod  by  enormous  dykes  of  porphyry  lU 
dioritc.  They  are  very  compact,  of  a  red  or  chocolate  color.  lrc(]uutil]r 
marked  by  Utile  green  points,  dui?  In  some  undeiermlnuble  minemi  in  Af- 
comiiosiiion.  In  hand  specimens  the  amorphous  I'ocks  appear  tu  bo  Igne- 
ous, a  few  ecHtlered  orystuls  of  feldspar  giving  Ihein  the  ap|>uaraac«  of 
porphyry  ;  bill  soen  in  mass,  the  watir-worn  surfaces  show  wiih  grenl  dls- 
liaclnesH,  lines  of  lamiunliun  and  wave  and  ripp1e*ouirks,  which  pravfl 
conclusively  the  sedimentary  origin  of  Ihu  rock.  The  beils  are  inclined 
IS'-aO"  8.  E-,  the  strike  lielng  N.  30M0=  E. 

The  porphyry  of  the  dykes  Is  evidently  eruptive.    It  consists  of  n  ow 
pact,  amnrplioiis.  feldK|iatliic  liase  of  a  dark  cliooolale  color,  In  which  s 
liired  eryslals  of  red  feldspar,    roundod  griins  of  ijunri*  and  lliUe 


Rins«C9  of  the  green  niinernl  abore  menlioneil,  Tliere  was  iils"  observed 
In  the  Liicliovints,  twn  ex|>oaiircaof  cryslulliiie  rixrUs  wliicli  iipiMsr  lo  form 
dykes,  bttt  this  ebameler  wiia  not  well  determined.  One  nf  lliese  Is  flne- 
gnlned  and  dnrk- colored,  the  oilier  coosiala  of  light-red  relilB|inr,  with 
grnins  of  qtinrtK. 

We  found  on  th«  Trombetas  n  series  very  similiLr  to  a  part  of  tlmt  of  tlie 
Tft[(B]o«.  ll  IB  exposed  In  the  third  cachoelm,  cnllcd  Qi]ehm-|iotefi.  and  alao 
la  the  lower  coitrBC  of  the  river  Cachorro,  which  empiies  iiilo  the  Trnni- 
bctm  Just  above  tliat  csehoeira.  The  rock  varies  in  color,  some  beds  being 
dark  r«d,  others  putpli»h,  and  like  Uiat  of  llie  T&pajoe  it  i«  marked  by 
green  spots.  The  mass  is  amorphous,  feldspatbic,  sometimes  with  suiall 
grains  of  glncsy  iiu<irtz,  and  it  nuiy  t<e  clossifled  as  felsite  or  euriie.  The 
■tnlifloLiioQ  is  very  distinct,  and  the  Imninatlon,  wiivc  and  ripple-ninrks 
nrti  aa  dearly  shown  as  in  any  ni[>dern  sandstone.  The  beds  of  felalte  rest 
on  those  of  the  syenite  iilrendy  deacrihed,  wldcb  is  also  marked  by  green 
spots,  and  dip  W  N.  E.,  the  strike  being  N.  30'  W.  Resting  unconrorm. 
tbiy  on  thia  series  are  beds  of  sandslunc,  containing  Upjjer  Silurian  fossils. 

This  Inst  ohservniion  is  imjMirtnnt,  proving  as  it  does  Ibnl  the  mctftmor- 
iritisDi  of  the  rocks  and  the  tlislocBtion  of  the  beds  must  have  taken  jilaco 
during  the  Lower  Silurlnn  or  Archean.  T  am  convinced  that  this  eonelu- 
slon  can  be  extended  \o  ilic  whole  nietainorphlc  region.  Tlie  similarity  on 
lilhologlcnl  chnrncters  of  the  rocks  of  the  Tmrnbeia-s  and  those  of  the 
Tapajos  is  such,  that  ll  cjtn  scarcely  be  doubled  that  the  formations  in  ihe 
two  locnlities  are  Idenllcnl.  The  difference  In  strike,  from  N.  N.  W.  on 
Ihe  Tromheia«,  to  N,  N.  E.  on  Ilio  Tapajos.  can  readily  be  admitted  in  a 
(ingle  system  of  npheuval,  wblcli  cnn  include  also  the  disturbed  rocks  of 
the  TnoitUinB,  where  the  sirlke  is  N.  or  N.  N.  W.  It  should  be  observed 
Iha'.  while  the  eomi'BCt  qunrtKiles  of  the  Tocantins  resemble  the  rocks  of 
the  Tnpaj'iB  and  Trombetfla.  the  rest  of  the  Tocantins  series,  cniialsting  of 
gmnuhtr  r|uartEltea.  lalcose  schists,  and  cryslallinc  limea'ones,  rcntll  the 
mck>  of  the  rivers  Araguay,  and  up[ier  Tocnntius,  and  of  the  mountains  of 
Ooyai  aud  Minas  Ocraes. 

It  has  long  since  been  oliserved  that  llie  metamorphic  rocks  i)f  Brazil, 
Otiiana  and  Veneiuela  have  in  general  a  nortli-eaaierly  strike  ;  later  obscr- 
ntilnns,  liowever,  have  shown  that  Ihe  alrike  is  often  variable,  frequently 
taking  a  north  westerly  direction.  It  seems  probable,  therefore,  that  the 
vpoch  of  metaraorphisni  and  upheaval  of  the  ancient  rocks  was  the  same 
in  eastern  Brazil  and  Guiana  as  in  the  Amaxoniao  region,  that  is  to  say,  it 
was  anterior  to  the  Upper  Bibirlan. 

The  evidence  in  respect  to  ihe  epoch  of  mclamorphism  and  upheaval 
aifDrded  by  other  regions  of  Brasil  is  very  scanty,  but,  as  far  aa  It 
goes.  It  Biutntns  ihiH  general  i  ait  ion,  although  it  must  be  confessed  it  is 
ta  yet  Insuffldent  to  entirely  confirm  it.  In  the  provinces  of  Bahia  and 
Sergipe  there  is  a  8erii«  of  heils  of  undclennined  ago.  but  which  ap- 
[•ars  to  hi!  oitlier  Devonian  or  Carboniferous,  These  beds  have  been 
dtiiiirbvd  witlioul  being  metamorphosed,  and  they  rest  im conformably 
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on  gneiss,  and  are  overlaitl  unci>nforni«bly  by  Cielaceous  tlc|Ki^ts.  Tlie 
metamorpbisii]  at  the  gneiss  in  this  rt^gion  was,  therebre,  earl;  Palte- 
o*oic  or  Arcliean .  In  ibc  Boutlicrn  provinces,  tlie  evideDce  is  more  cimclit- 
Bive.  Id  Suila  Cailiarina  and  Rio  Grande  do  Bu).  beds,  whose  CarbonifitT- 
ous  iLgv  a|)pcHrG  to  \k  well  [iroven.  lie  liorlKontulljabuVE inclined  mctai] 
phic  beds.  These  Cni-biuiircruuB  deposila  extend  acrose  the  proritMw  of 
Puranft  In  the  BotitliLTn  |)uit  of  the  province  of  Sio  Paulo.  Near  Pont* 
Grossn  in  PiiranA,  Mr.  Wngoner,  nssistant  to  the  Oeulogical  Comminioa, 
fuuud.  iindemealU  the  Carboni fibrous  beds,  nlhcrs,  atsu  horizontal,  codIaId- 
ing  Dcvtmiau  fossils.  In  iliac  region,  thprefoTo,  wo  mnf  rer«r  ilie  upheaval 
and  metnmorphlsm  to  a  period  antorior  to  the  Devonutn,  and  probably,  a 
on  Mie  Amazonna,  to  one  anterior  to  tlic  Upper  Silurian. 

We  liDiVc  seen  that  the  molamorphic  rocks  present  Iwu  distinct  Hcries,  of 
which  one,  consisting  of  crTSialtine  racks,  wes,  with  nil  prnbaliilit;.  t«> 
fcrredbyProf,  Hartt  to  the  LanrcntiRn.  It  iaprobnble  IbHt  this  aerinl 
Iji-en  metamorphosed  and  disturbed  bcfhre  the  depoMtion  of  the  secnnd  n 
crysliilliue  aeries.  Ii  is  true  that  lliere  appears  to  be  a  concurdancv  to 
strulificalion  between  the  two  series,  but  it  is  by  no  means  certain  that  litis 
concordance  is  perfect,  and  that  Ibe  older  series  hud  not  been  dislurbad 
(probably  ia  tlic  same  general  dircciioii),  before  the  grvul  general  inoTC- 
lucnt  of  upheaval,  whicli  alTccted  and  gave  cliarocter  to  the  whole  meta- 
moT|iblc  region  of  Brazil,  if  not  of  the  entire  coniincnt. 

In  regard  to  llie  ngc  at  llie  second  nictamorphic  scries,  we  have  by  etlod- 
nation  reduced  it  to  the  ages  iuti-rmediate  between  the  lAiireutian  and  Uie 
Upper  tUlurian,  that  is  to  say,  the  Iluronian  and  the  Lower  Silurian. 
secniB  probable  llmt  both  ore  represented,  and,  acrepling  Prof.  Hartt'a  aup- 
position,  that  the  rocks  of  the  Tapajos  are  niore  ancient  than  those  of  the 
Tocantlns,  we  may  provisionally  rnfer  those,  with  the  felslles  of  the  Trom- 
bilBs,  to  the  Huronian,  and  these  to  the  Lower  BJliirian,  a  reference  whtch 
accords  with  another  opinion  of  Prof.  Hartt,  ihat  is,  that  the  grannlar 
quarlKites  (itacoln miles)  and  lalcose  schists  of  Mlnas  Oeraee  belong  to  the 
Lower  Silurian. 

At  the  end  of  this  movement  of  upheaval  and  folding,  the  primitive 
islands  of  Brazil  and  GuUina  had  received  enormous  additirins  to  tbair 
original  areas,  and  extended  to  the  limits  already  Indlcfttod.  In  treating  of 
the  distribution  of  lliv  metamorplilc  rocks,  leaving  tielween  the  two  islandja 
strait,  some  three  or  tciir  degreesof  latitude  in  width,  in  thenarroweelput. 
From  Ihat  time,  which  was  dnring,  or  at  the  end  of,  (lie  Lower  Silurini 
commenced  the  proper  history  of  the  Aiuazonian  valley. 

In  this  strait  was  deposited,  without  great  oscillftlions  of  level  ftr  up- 
heavals, compiirable  with  those  that  bad  disturbed  the  metamorphic  eerie 
series  of  beds  gently  Inclined  from  tlu-  margins  towards  the  center.  repreaenV 
ing  the  formations  from  the  Upper  Siluriiiii  to  1  he  Cretaceous,  incluain. 
There  were,  however,  before  thedeposiiiun  of  the  Tertiary  beds,  considenahle 
eruptions  of  trap  and  diorlte,  and  local  dislurlnnccs  ia  at  least  one  ragi 
that  of  Erer<i.  This  region  is  so  important  in  the  study  of  the  giHilogy  of 
the  Amazonas,  as  to  merit  special  description, 
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IBtri)  on  the  niArgln  of  Uie  rarzeii.  aiul  about  two  lengiiea  Ui  llif  wcs;- 
of  lln!  rllUge  of  Monte  Alogrc.  there  is  an  isolnled  group  of  luoiin- 
- conaiBtiBg  of  ntiiuurous,  emull  innpiHiliniil  riilgts,  sepuniicd  one  from 

another,  and  dUpoMd  in  an  elliiise  around  a  central  plain,  of  wliich  the 
elevation  is  a  fair  feet  at  most  ubove  lii«  kvel  of  tiiu  Aniiuonaa.  The 
m^or  axis  of  tlit;  elliiise  is  some  ten  or  twulvc  miles  long,  and  lies  in  the 
diTocUott  of  E.-W.  The  princiiml  inouniain,  callitd  Berra  lie  Tnjiirl,  ia  nbont 
3S0  niutnw  !iit;h.  and  is  siluuleil  on  tlii^  nDrtli-cast  side  of  tlie  eiiipac  ;  froin 
Tnjurl.  a  mrvod  tine  of  low  ridt;es  e.ilcuds  to  the  second  eerra  in  Hiso,  that 
i>r  Ercr^.  which  la  nn  the  southern  aide,  and  has  an  elevation  of  3,30  metres ; 
tben  coma  the  anuiller  Bcrms  of  Arosi,  Haxlr&,  Purnizo,  JulUo  and  Urn- 
ctiry,  the  last  heing  placed  at  the  western  end  of  the  ellipse  ;  1)etween  this 
and  Tajurf  there  is  a  cnnajderable  number  of  low  serras,  without  names, 
which  have  never  been  explored.  All  of  these  serras  present  an  abrnpt 
alopc  Inwards  the  coniral  plain,  and  a  gentle  slope,  following  the  Inclination 
of  the  strata,  on  Ihc  opposite  side.  This  inclination,  whidi  varies  from  10° 
to  aO°,  Is  N.  X.  E.  in  Tajurl.  E.  in  lliti  ridges  between  Tajuri  and  Erere, 
S  in  this  last,  and  W.  in  Unicury.  Tlila  variation  in  dip  proves  that  this 
gronj)  of  inonntalns  Is  only  the  remnant  of  a  great  anticlinal,  of  which  the 
eenuiil,  and  by  far  the  larger,  port  has  been  donnded  nway.  This  opinion, 
resprclJng  the  atmclurc  of  the  region,  is  supported  by  the  structure  of  tfae 
low  Serra  du  Palliinn.  which  is  situated  outside  of  the  ellipse,  some  three 
or  fonr  miles  to  the  south  of  the  Serra  de  Erer€.  with  which  it  is  iwrallel. 
Aa  waalo  1w  expected  from  its  position  in  relation  to  the  other  mountains, 
PallAna  was  found  to  he  a  synclinal  ridge,  UiaptHsllile  that  to  the  north- 
ward of  Tiyjurf  there  are  olhfrr  synclinal  ridges,  similar  to  Paitiinu. 

There  Imvu  not  yet  been  dellultely  recognized  In  other  parts  of  the  val- 
ley, any  elevations,  corresponding  in  age  and  structure  to  thoso  of  Erere. 
I  have  reaaons,  however,  for  believing  that.  In  the  vicinity  of  C)bydos,  the 
Sam  de  Curumd  and  perhaps  tlinl  ot  Cmtury  may  belong  to  the  same  sys- 
tem. Near  the  margin  of  the  mctamorphic  region,  on  the  Ouinnu  side  nt 
least,  llie  Palreozoic  beds  are  gently  inclined,  at  an  angle  of  5°-10°  ;  but  in 
gmvta]  these  beds  appear  to  lie  hortxontalij. 

The  Arsl  member  of  this  Paheozoic  aeries  of  the  Anini'.onas  is  the  Upper 
SiloHan-  The  rocks  of  this  age  appear  on  tlie  Guiana  side,  in  a  bolt  of  a 
fbw  miles  tn  width,  which  extends  in  the  direction  east  west  for  a  consid- 
erable diaiance,  if  not  along  the  whole  southern  margin  of  the  metamorphic 
region  »f  Guiana.  They  have  lieen  recognized  on  the  Trombeias,  CuruA 
andMuecuid.  and  from  spedm ens  brought  by  Sr.  ForrclraPenna,  from  the 
Manir^  a  small  river  which  empties  nearly  opixwitc  the  western  end  of 
Uanyi^.  I  Judge  that  they  extend  eastward  nearly  to  the  Atlantic 

These  rocks  bavi-  been  best  studied  on  the  Trombetua  They  there  appear 
IttAtwIt  ftmr  or  live  miles  wide,  form  in;;  the  first  and  part  of  the  second 
ladiMiIrN.  They  were  also  found,  well  exposed,  in  a  hill  of  some  100 
nuuta  >if  rievation,  called  Oi'eiro  do  Cacborro,  situated  on  the  riglit  bank 
of  live  river  of  the  same  name,  a  little  above  its  confluence  n  ith  the  Trum- 
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bclus.  The  Inwer  pnrt  nr  this  I1III  Is  composed  of  fclslln,  aborc  which  the 
Uppvr  Silurian  Ijods  fonu  a  magnlflc«iit  ovurhanglng  cUtT.  In  ilic  lower 
(Mtrt  of  LhR  Hcvonil  cncibiioh'it,  cnlkil  Vlm-Munda,  [be  SDurlnn  beds  rest  on 
syenite.  The  dip  is  Approxtjiuiiely  5"  9.  9.  W,,  the  strike  being  N.  «3"  W. 
I  estltnitle  Uic  total  Ibickness  of  Ilie  ifrles  nt  nlioul  1,000  fcot. 

The  chftntcter  of  the  bods  is  rcinnrltably  unifbnii,  They  condlst  &1nKiet 
exclusively  ur  hard  argil luccoui;  nnd  micuntouB  snndstDnLii,  gcn(.'ntl1y  thin- 
bedded,  but  with  souio  massive  bedofirpBrt^saudsloDe.  The  culur  la  very 
vnriabtc,  being  wliitc,  yellow,  red  ur  {mrpliflb,  but  Ihe  prMlamlartnl  color  ta 
some  shiide  of  red,  genentlly  mottled  nr  banded,  Ltmesloiies  are  «'iitlrely 
lucklnii,  and  schists  aru  nirc  and  of  Mllglil  iiuportanct^  ns  rcgrtnls  their 
tliicknpas.  but  intcKeting  on  account  of  their  peculiar  c1israc(i;rs.  One  set 
orb«i9orcIit'nyBehiat,ftboul20  feet  tliicfc,  i:i  found  nt  the  Inisc  of  thi- serin. 
inwntJict  with  the  synnili!.  Thin  rock  looks  like  onollmi  htid  suffered  some 
allorulioii,  and  this  appprkranijo  tnlghl  be  lakon  to  prove  thrtt  tlie  syenila  ts 
of  igucous  origin,  nnd  ihni  it  hnd  been  ejiicled  utter  the  deposition  of  lhe*« 
beds.  eRucting  nn  uUcrulloii  in  llieni.  As,  however,  ibe  uttered  appearance 
is  \as3  Rinrked  In  the  pnrt  of  the  schists  which  is  in  inimcdinln  nonlnct  with 
tbe syenite,  than  Inliieupperportiooof  ihebcd,  I  helieve Ihai  their  prenlitr 
nppeitnincc  is  ilue  to  sonic  other  cause.  Another  schist  of  undetermined 
thickness  occurs  at  the  base  ot  the  cliff,  forming  the  ^>nt  of  the  Ollelro  do 
1  Cncborro.  It  cnnsists  uf  a  sod  etay,  impregnuted  with  alum,  which  nlsii 
■  occurs  abundantly  in  free  crystals. 

At  the  font  of  theCnchoelra  Vlra-Mundo,  nnd  Just  above  the  chcrty  ror,k» 
t  sbuve  meniioncd.  there  Is  a  bed  of  ftoe-gralncd,  yellowish  sandsiono,  con- 
f  talning  a  few  fossils  of  which  wo  collected  with  consldemblu  dilHcully  snf. 
Bcienl  to  determine  the  age  of  the  Ibnnation,  Tbc  fossils  arc  iill  hi  the 
F  Kate  of  rasta  and,  except  a  species  of  Beyriehia  and  a  fragment  of  a  Trilw 
kbitc,  arc  all  Holluscao,  Tbe  most  common  Is  an  Ortluitrra*,  which  U  ho«- 
Isrer  indeterminable.  The  genera.  RhgiKhoneUa,  Orlhi*.  CkaatUt,  Slrophv 
fionta,  Linffuta,  PkoUdojis,  Bueania,  Cnnitlaria  and  Ct^noitnta  are  repre- 
Kiented.  Among  these  the  species  Orthit  hybrida  Sow.,  Linynia  i-uiuiUm 
IjConrnd,  nnd  Bueania  Irilobala  Conrad  are  rccognlxnble.  In  the  Oiielm  do 
l.'Oaciiorro  are  thin  beds  of  sbaly  sandstone,  wlib  well  marked  flicolda,  op- 
;ntly  of  the  species  OrthrophyeHwi  Harlani  Conrad.  Thcsi'  fossil* 
r  indicate  a  close  correspondunce  with  Ihe  Medina  sandstone  of  the  Nbgar» 
j  group.    Throughout  the  whole  series  worm-tubes  are  abundant. 

Tliemme  series  of  beds  were  met  with  on  iho  Curun  and  MarcurA,  wifh 
cbnmcters  Idcnlicnl  with  those  Just  descrilied  for  the  Trombetas.  On  tbeM 
rivers  Ibe  Silurian  rocks  form  caclioeims,  that  were  impaAslhIo  with  the 
means  nt  our  disposnl,  and  for  this  reason  wo  did  not  succeed  lu  rcadiing 
the  base  of  tbe  series,  where  the  fossilintrous  beds  occur.  Worm  lubes  ami 
iodett-Ttninabte  fiicoids  were,  liowovur,  met  with.  The  Upjwr  Silurian 
not  yet  been  recognized  on  the  sontliern  side  of  the  vnllcy,  bnt,  a*  all  ttw 
sections  on  that  side  are  very  incomplete,  it  is  by  no  iiienn*  certain  t 
,  they  do  not  exist.     It  is  possible  that  Ihr-  r-h.-ny  h^A"  -^r  \\\e  T.-^iui 


mentionei]  by  Pror.  Horlt,  may  belong  to  this  sencs  ;  liiit  ns  cliertsnrcmra- 
tnooalso  in  llie  DevoDkn und  Carluniferuiia,  itisimpossibli!,  in  tlie  nbst^ncc 
«f  Bpe^-'iiuens,  U>  form  a  clufinlU:  opinion  reapccting  llici  nge  of  lliuse  of  tbc 
Tocantins. 

The  Deroulaii  i»  best  exposed  oti  ilie  northern  side  of  Ihe  vnUcy,  where 
It  forms  a  brniid  bell,  Ixirdering  Ihe  narrower  Silurian  belt,  and  diaapiirara 
under  the  CnrbnruferoiiB  dcposiis,  to  reappenr  farther  soutii  In  the  Erei£ 
aniicliDol.  The  beds  of  tbls  itge  are  vurlable  in  ciiaracter.  and  mny  lie  di' 
vitled  by  ditTcrcncea  in  the  rocl(8  and  fossila  into  three  groups,  which,  fur 
CtinTeitienc«,  may  be  niLmed  Ibr  Ibe  locality  in  wliicb  cai^li  woe  best  studied. 
Uui  HiMCunl,  the  Eier^andlbe  Curu&  group.  It  must  lie  reuiGml)erp[1,  how- 
frer.  Ilial  all  three  of  these  groups  are  represented  at  each  of  Ibv  above  lo- 

The  lint,  or  Haecuru  group,  conelBla  of  ft  fevr  beds  of  coarse,  white  or 
ydlawish  sandstone,  which,  on  the  Maecurii  and  Curiii,  have  a  thicknct^s 
of  thiny  feet.  On  both  of  these  rivers  this  group  is  woll  exposed,  ivith  a. 
(lip  of  about  5'  8. 8.  W.  The  rock  is  hard  in  ai'ine  layers,  bm  very  friable  in 
others,  uid  Is  highly  fosraliferoiis.  On  the  Trinnlietas  it  is  represented  by 
a  bed  of  eandsIODe,  bo  (liable  aa  to  bu  almost  a  bank  of  sand,  and  at  Ercr^ 
only  a  pttrtion  of  the  u|iper  lied  la  exposed,  and  no  TogbIIs  were  found  at 
tiilier  of  these  locnilties.  The  fossila  are  Imprusslons,  colored  and  some- 
whkt  consolidated  by  oxide  of  iron  ;  they  arc  beautifully  preserved,  and  so 
abundant  and  varied  that,  with  a  few  hours'  work,  we  made  an  euomious 
collection,  containing  about  seventy-Gve  species.  Trilubliesarereprcaented 
bj  tpBCKt  of  Homalnnolut,  Dalmaniit,  Pliaropttmil  Prntlui ;  QaslcvopiKlB  by 
BttUrophon,  Jloloptaand  Piatyceriu ;  Liimellibranchaby  a  large  nnmberof 
■pccicsof  the  genera  ifadiiintnrpAit,  Limuptara,  Bdmondia.  (JrammyiiaiuA 
Others.  The  most  iuteresiing  fosslle  are,  however,  the  Brachiopods,  which 
have  been  carefully  studied  by  Hr.  Rathbun,  who  hns  described*  twenty- 
one  species  ft'oui  tlie  MaPciirii,  of  wbicb  thirteen  wore  also  found  on  the 
Cunii  in  equivalent  beds,  nine  In  the  overlying  beds  of  the  Erorf  group. 
and  nx  in  the  lower  and  middle  Devonian  of  New  York.  Of  Ibe  siK'ciex 
cnminon  to  this  gronp  and  ibat  of  Grerf'.  thuac  that  are  abundant  In  one  are 
generKlly  rnru  in  the  other,  and  Ibis,  wltli  the  numerous  species  wliich  aru 
limited  t<J  ea*:!)  group,  gives  a  special  expression  to  the  buna  of  each,  wlikh 
JQStiflutl  tbelr  Bcparation.  Tbo  most  abundant  and  cbHracTeriatlc  Bracbi- 
opodtof  the  Haecuni  group  are  AmphlgciM  elnngat'i  Hall,  Spmjtra  duo 
i4nnrin  {f)  Hnll.  Strophodnnfa  jitrphma  Hall,  Rhynthoiu-lla  dotin  (T)  Hull, 
Vilttiina  p'ulvloia  Hall,  SInptoi'hynr.hnii  Agaititii  Harll,  and  new  species 
of  Ohoitett*  and  OrthU.  The  two  first  and  ilie  last  new  sjieeies  were  not  met 
with  at£rer£.  It  will  be  aeen  that  these  fuaalls  indicate  a  close  re]alionsbl]> 
to  tbo  Cornifurous  grouj),  which  hears  about  the  same  slnitigraphlcal 
and  pabeoii  Id  logical  relation  to  tbc  overlying  Hamilton  group,  as  doet: 
tha  Maecurij  group  lo  that  of  Erer£.  These  last  two  may,  therefore,  be 
coiuhlcred  aa  tbc  Brazilian  equivalents  of  the  North  American  formations. 
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The  ErcrSgroupoccupiesacoDsldeTablcareain  tlieceulrel  pUiii  between 
tlic  moiinlnSns  of  Erer£,  but  aa  flub-dividcd,  demided  itnd  disturbed  b^^ 
i>rupt[0Dg  of  trap,  as  to  present  eeriuue  dilQcuUiei  for  Riidy,  wbich  wnv, 
however,  uvcrcouic  by  Mr.  Suitb  :u  1670,  who  suf.'cceded  in  inaking  a  ixua- 
plete  section  aod  Id  pniviug,  by  meana  of  fossils,  tUe  unity  of  the  group. 
Mr.  Smitlt  calculated  tbe  total  thickness  at  alioui  SOO  feet,  divided  between 
thirteiin  distinct  beda,  of  wbicli  the  g^rcntpr  part  consist  of  flne-gialneil, 
micaceous  stiDdBtono,  disposed  in  Ihin  beds,  with  subordiOHte  beds  of  black 
shale.  The  sondalone  la  generally  white  or  yellowiBh,  bat  cx)MMcd  tt 
weather,  it  becomeB  reddish,  and  the  slmle  ol\eu  wenthers  while.  Near  the 
Imse  of  the  group  there  are  a  few  beds  of  a  compact  elierty  snndstMne,  that 
breaks  with  great  regulariiy  into  cubical  blocks.  Fossils  arc  luore 
nbuudant  in  all  of  Ibe  beds,  Ibosc  of  the  shale  being  ditTcrcnt  from  t) 
the  sandstone.  The  same  beds  were  met  with  on  tite  MaacurA  and  Ctirui, 
hut  less  sub-divided,  with  fewer  fbasils,  and  without  the  shales.  The  thick- 
ness of  the  group  on  the  Curua  appears  to  be  leds  llian  at  Ererf .  Tbe  fount 
is  very  similar  U)  that  described  from  the  Haecnri)  group,  but,  except  1i 
class  of  Brachiopods,  it  is  loss  rich,  both  In  species  and  Individuals.  Mr. 
Ilnthbun  has  descrilied  twenty-four  species  of  Brachiopods,*  two  of  Trilo- 
biles,  eight  of  Lametlibrancbs  and  dx  of  Oasleropods.t  Of  the  Srv 
have  already  been  mentioned  ;  thirteen  are  limited  to  tliis  groii]j,  of  wbich 
the  most  abundant  and  characteristic  are  lUttUi  Jamen'aau  Ilartt,}  li«Ubi 
Wardiana  Harlt.  and  Diicina  hdenait  Hall.  Spirifrra  Ptdroana  Hutt, 
although  it  appears  rarely  in  the  Blaecurli  group,  is,  by  its  ahundanct^  Oi 
iif  the  most  cliaraclerlBlic  fossils  of  the  Brer^  group, 

The  third  or  Curu&  group  consists  almost  exctuslvety  of  black  and  red 
sliniM,  passing  at  limes  into  shaly  sandstone.  These  beds  forni  low  clift 
iilong  ihe  rivers  Maecurd  and  Cunii  fiir  a  considerable  distsntv,  lyli^ 
nlmnel  hurixontal,  except  where  disturbed  by  eruptions  of  Jiorilc.  On  tbn 
TromlKins  the  black  shale  forms  two  short  cliffs  on  tlie  river  bnuk.  and  it 
red  sliale  is  badly  exposed  en  a  lake  near  by.  At  Brerfi  these  rocks  are  tx- 
posed  in  tbe  eastern  jiart  of  tlic  plain,  and  in  the  bnEO  of  the  scrras,  ptr- 
ticniarly  lliat  of  Tajuri,  [be  from  "of  which  is  composed  alm-isl  entirely  of 
these  shales.  The  black  shale  forms  tlie  lowest  bed,  the  thickness  of  frhlch, 
•in  the  Ciirua,  !b  estimated  by  Mr,  Bmitli  at  300  leel.  It  is  well  latiiioatMl, 
almost  slaty  In  structure,  and  in  the  lower  part  contains  n urn rrotts  largo,  c«1' 
eareous  and  arennceoiis  concretions.  The  first  are  bluish  black  In  oolor, 
have  well  developed  conc-in-cone  structure  and  emit,  when  stntck  wKlt  a 
hammer,  a  strong  udor  of  petroleum. 

The  reddish  shale  lies  above  the  block,  having  moro  iir  less  the  • 
tbiekness.    It  is  generally  chocolate -colored,  mottled  witlispotsof  adwtor 
hue  and  banded,  parallel  wSlh  the  stnitifl cation,  with  white,  yellow  or 

•HiillrMnof  t)ieItum>lo8of1cIy  orNaLuml  Sclenije,  Vol,  I,  Nu.<,  1974, 
tAiiniiL«orihD!.)-cpum  of  Nntuml  IllKtoryof  Now  York,  Vol.  X  I.  Mar,  II 
JIl  1»  but  Jiial  to  nienllon  llial  the  Koiitlenian,  towbom  thit  BpKtM  Udl 
•MitDi],  liH«  metre  than  any  ntlier,  uat  ■puclully  ilevoleil  to  scluitaa.  conlrtboUA 
to  tbe  progress  of  BeoloEy.  not  to  say  of  MlsnM  la  general.  In  Braall. 


liUck.  Tho  TO«k  ponsisiB  nf  clny,  miiod  wiih  h  coneWeralile  pMportlon  of 
fiDelj-ttifidrd  mica  and  sanil,  the  lii»t  ollon  Forming;  independent  Inyers, 
a  few  iadtea  thick.  Tiie  oDly  tttgsUs  Totind  in  lliese  sliales  were  Pucolds,  nf 
the  gCDUij  apitvphgtitn,  and  sDiall  rrail-liktf  bodies,  resembling  -very  mucb 
a  Qaitaned  curnuil,  consisting  apimrently  of  n  thin  peltlele  enclosing  two  to 
six  small  gmina.  Tlio  ftpirophgeoiu  are  appnrcntly  identical  vfiih  those  de- 
Kril«d  by  Ptof,  Hb!!.  IViim  the  Hamilton  group  of  New  York.  Thtjy  ocenr 
atmndanily  In  nil  Iho  localitioe,  in  tioth  tlio  Mack  and  red  simie,  near  the 
juuclioD  of  ilie  two. 

On  the  Cnruli  and  MnccnriJ  the  red  shale,  wliich  is  iiudonhtedly  Dpvod- 
ian.  in  followed  by  bcde  or  course  snndstonc  which,  Recording  to  Hr.  Smith, 
an  at  least  nity  feet  thick  on  the  CnrnA.  This  is  tbilowed  by  fossilifbrona 
Carbon ifi-rous  beds.  The  reil  slinle  )b  also  overlaid  )>y  cuRrse  Kandetone.  in 
the  mounUini  nf  F.mi.  hut  it  is  not  certnin  that  this  Hnndstone  la  of  the 
nine  fnniialioD  as  liiat  of  the  Curud. 

Aa  iw^nnls  the  exlcnsiun  nf  the  Devoniiin  series,  It  bns  been  redi^niKed 
a»  &r  vest  as  the  river  UaiiiinA,  a  small  river  Iwtwecn  the  Trorabelaa  and 
iha  Rio  Negro.  On  Ihe  soiithem  side  of  tlie  valley,  there  are,  on  the 
Tnpnjat,  shalcH  containing  Spiriiphj/ina  and  calcareons  concretions,  which 
w«re  referred  provisionally  to  the  Carlmnifenius  by  Pnjf.  Hartt,  but  which 
fwm  to  mc  to  bo  Devonian,  and  I  refer  [n  the  same  age  the  black  shale 
foQfld  hy  Bur.  Penna  on  ilie  Xlngii. 

Of  all  the  Palieowllc  dt-poslts  of  the  Amaionas,  those  of  the  Carboniffcr- 
ous  occupy  the  most  eitenrivt'  area  and,  nt  the  same  time,  present  the 
grentMt  difRciiltlei  tn  study.  Coin|>osed  for  the  most  part  of  soft  beds. 
they  »affert-d  exteiuive  denudaiiun,  dnring  the  interval  between  the  dose 
of  the  ("arhonirennis  and  the  beginning  ot  the  Tertiary,  during  which 
time  ibey  were,  for  the  most  part,  eipost-d  above  the  level  of  the  sea  i  by 
the  deposit  of  the  gmit  Tertiary  series  they  were  concealed,  over  Immense 
areas,  and  where  ihty  have  been  again  Hxposed  by  the  denudation  of  the 
Terthiry,  ilioy  Imve  again  suffered  drstmctivo  denudation.  At  present,  the 
exposures  arc  poor  and  unsatisractory,  rendering  very  difficult  the  deterral- 
mtiun  of  the  relations  of  the  different  Iii'ds  and  Ihe  vertical  cxlension  of  the 
teries.  Mr.  Smith,  who  has  best  studied  these  deposits,  is  of  the  opinion 
tbU  their  total  thickness  is  not  less  than  3,000  feet,  and,  although  the  data 
for  this  calculation  Is  very  defective,  I  cannot  say  that  It  is  exaggerated. 

The  hori/oDtal  exiensiiin  is  more  irnsy  to  iletcrniine,  On  the  Tapajoa 
the  rock*  of  (his  series  appear  at  intervals,  from  ai>oint  jusl  lielow  the  rapids 
lo  near  the  village  of  Avi-iros,  a  distance  of  alioiit  eighty  miles.  It  is  pos- 
sible that  they  extend  still  fartlicr  north  to  near  the  month  of  the  Taixkjos, 
sincv  lam  ctedi  My  in  formed  thai,  nearSiinUrem.  alx'd  of  limestone  occurs, 
which  is  most  prohably  of  Caihoniferous  age.  To  the  westward  of  the 
Tapajna.  thay  have  been  recognl»;ed  by  Chandless  on  tlie  Mauh^-nssii,  a 
small  river  between  the  Tapajos  ami  Madeirn,  and  I  consider  It  probable 
that  they  exlund  as  far  west  as  the  liilti^r  river.  I  have  iiiforiniiiion  that 
lewla  mo  to  IicUcte  tliat  they  exist  to  the  enatwiird.  on  Ihe  Xingfi,  and  1 
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think  li  ]>rotablt?  ihat  tbey  wiU  jet  befoun<]  an  llieTi>cHiitluB,  Oa  ih*^  tip. 
poaite  or  Dortherrt  side  of  tbe  mlley,  they  occur  close  to  tho  margin  of  llie 
I'lTcr,  in  the  viciollf  ot  Alen^er.  in  from  of  Baulurem,  and  eslend  for  a 
coniidcmble  distance  townnls  Ibe  north,  along  the  rivers  Curui,  UiMcurfi 
and  TrombeLiie  ;  tn  the  wetil,  they  extend  at  least  as  far  as  tho  Uatnoii, 
Already  mentioned,  nod  to  the  coat,  as  fur  at  luost  as  thi?  Jaiinry,  near  the 
village  of  Praiuha.* 

The  rocks  cunHist  of  soft  slinlCHand  sandstone,  and  of  liineeloue.  whidi  last, 
although  of  but  sKghr  Ihiclcnis?,  is  the  ilii>s(  important,  iHicaUBo,  having 
reaisied  ileniidHtion  belter  tlmii  ihi/  otiier  roclts  uml  being  highly  foeallifer- 
ous,  it  furnie  an  lulmirable  Ixtse  nrreleronce  in  the  study  of  the  CarbonlfeT< 
uue  series.  Tiie  best  exposures  of  (lie  limestone  are  on  the  Tiiptijoe.  both 
above  and  lieliiw  tlic  village  of  tlaitilba,  where  it  is  qunrrlci]  to  hum  for 
lime.  Tlie  thickness  ie  about  ttventy-Qvo  feet,  some  of  the  InmIb  being  of 
very  pure  limeatone.  of  a  blue  or  light  brown  color,  others  being  darkfrr  and 
somewliai  argillaceous  and  silicioiis.  The  fossils  being  siticifled,  and  consa- 
qucuily  more  duralilu  than  the  rock  in  which  thi:y  are  enclosed,  liecome 
deiaclied  by  the  slow  dlssotutiou  of  the  llnieelone.  and  often  appear  Iikmc, 
OS  nn  the  beach  in  front  of  Itaitfiba.  <'iierty  mosses  are  common  in  the 
limeiitoDc.  and  aside  from  these,  tno  other  kinds  of  chert  occur  in  looae 
mnases  which,  in  the  opinion  of  Hr.  Smith,  come  from  some  ttnknowB 
IioiIb  aliove  the  limestone.  One  Of  these  kinds  demmiioscs  to  a  whiM 
cliniky  moss,  the  other,  which  forma  large,  raundi-d  liuuldurs  in  front  ot 
ItaitAba,  takes  on.  In  decomposition,  the  npiiearnuce  of  a  porous  mndsione. 
Cherts  of  various  kinds  are  very  abundant  in  the  whole  CHrbonifcruui 
region,  and  are  uRun  higlily  fossil  I  Ibrous,  but  the  l>eds  from  which  they 
origioHie  are  as  yet  unknown. 

A-huvQ  the  limestone  at  iLailfiba.  there  are  beds  of  soft,  brown  sandMeoa 
and  ot  slutle,  of  unknown  exlcDBion.  and  below  there  is  a  boavy  aeriee 
of  greeji,  ret)  and  black  slntles.  some  of  which  contain  SpirajihjfU>it  aaA  are 
most  probably  Derouhin,  01' the  Carbon iforuus  ruckg  of  the  Hauh^-und,  tbt 
only  notices  we  have  are  of  iho  Umeslone.  which  is  identical  in  rJiaracter 
and  fossils  with  that  of  the  Taptyos.  Passing  now  to  the  northern  side,  W4 
And  a  thick  K'd  of  liniestune  nt  the  foot  of  the  Berm  of  Tiijurj,  In  the 
Erer£  region,  where  it  la  associated  with  a  yellowish  mottled  sandBtuu, 
much  appreciated  by  the  peuple  for  whetstones.  The  exjiusure,  bowcvcr, 
in  this  locality  is  so  unsatisfactory,  that  it  was  Iin|His^tile  to  dotermliie  Its 
relation  to  the  other  buds  of  the  sci  ra-  In  ilie  region  between  the  UaccurA 
and  Curu&,  ther4>  are  exposed,  over  an  extensive  area,  a  variety  of  bcd^ 
which  Mr.  Smith  nttemjUcd  to  arrange  in  n  section  which,  although  aonw- 
what  defective,  is  of  ooneiderahle  inlert«t. 

•In  Hili  Hlcalch  of  the  chnnwtorancl  eslen'lriii  or  the  Amojonlnii  Carhonllkt^ 
nun.  I  hnve.Bslde  from  the  oIiurvatlanRor  Prof.  Hunt  ruidnrMlI,  drawn  taiiajjr 
Dvm  the  eicellDntMudles  o(  Mr.Smtibmi  tliD  norllierii  " 
jandam  also  InileliLml  to  Mr.  Coutlnlio,  tli.^  Ilrat  'IImuvc 
alls,  and  to  MeMnt.  L'hanillrsti,  llrowti  anil  Itrxlrlgucs,  for 
In  regions,  not  vlsltctt  by  the  memlipn  or  the  Ui-oloEicnl 
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f  the  Cuniii,  Mr.  Sniitb  fouml,  bImivp  Ihe  beds  nf  undoubted  Devonian 
«  imnll  serkit  uf  unrdssiiiluroiis  sand^loiics.  and  Uiea  at  Pmin  Orende, 
•■IroM  Billinflcd  fotaila,  iilcJit.irnl  willi  tlinse  of  Itaitiila,  wliicli  indicate  tlie 
pretKnct!  or  a  bed  of  llaieslone.  Abore  lliis  there  ia  a  series,  the  estiuiAl^d 
thkkDceK  of  wbich  ia  600  feet,  cunipoBcd  of  nltcrnatlons  of  safl  sivndstunes 
and  tAiiAy  eUalcs,  of  wliieb  cerlnin  lavevt  near  tijc  upper  jiart.  oxiMiecd  nt 
tt  plact!  otllcd  Pncoval,  lire  liighly  fueslliferous.  At  lake  Cnjubim,  niiar  the 
river  Haccurfi,  lliesvctioa  bogiDsbeliiiv  vritli  massive  beds  of  yellow  sand- 
■tone  nf  uudcteruiinud  tliickiiess  ;  ilit-n  comes  two  feet  of  bard  sandstone, 
followed  by  a  lied  five  feet  lliick.  of  impure,  sillcioiis,  fossilifyroiis  lime- 
Btunc.  wliicli  is  8e]iBni[i'd  by  ten  feel  of  sitndstone  and  filiale  from  a  bfiil  of 
et]IMl  Itiickncaa  of  pure  limi'slone.  contniniug  finailE  Identical  with  those  nf 
iQiitiibn  ;  nl>ove  this  are  soft  l)cds  of  sandstone  and  sliale,  willi  fossils  Ideuti- 
Ml  with  those  of  Pacnval  on  the  Curua.  la  varloiiB  other  tovalities  in  the 
viidDity  of  Alonf^icr,  Mr.  Smlili  found  exposures  of  sandstone  and  shale 
of  rery  vnrled  cluiracierH,  which  appear  lo  belong  above  the  series  at 
Cujtibiin,  nnd  lo  reprenent,  in  pari  at  lenst,  tlio  up|wr  jxirtion  of  the  CuraJi 
lection.  Mr.  Smith  well  ob»erv«s  that  the  variation  In  the  character  of 
ibese  Carl  ion  iferous  beds,  Id  hntii  their  horixonial  and  vertical  exieuBloD, 
imiicatee  deposition  in  »hallow  wiiier.  during  Bubaldence.  The  Hmcetone 
s|>pean  to  Iw  always  near  the  liase  nf  Ihe  series. 

The  exposures  of  Carboniferous  rocks  on  the  Tronibctas  are  so  unsatis- 
factory, that  iltey  scitrcely  do  more  than  prove  the  exlatcni-c  there  of  sand- 
tttunee,  slink's  and  limestone,  with  fossils  Identical  with  those  of  the  other 
localities. 

Tlio  Cnrboniferons  faiina  of  the  Aniazooas  is  very  rich,  containing  more 
Ihauo hundred specii'RofHruchioiiods.  LninelUbranchs.  <iasieropi)ds,  Coralu, 
Bryotoans,  Echinoilernia.  Fishes  and  Trilobites.  Ofibese,  I  have  already 
pubtuhed  descriptions  of  the  BrHcl)iot>oda  of  the  Tatmjos,*  and  lio|>e  soon 
to  give  descriptions  of  the  remainder.  Tlic  fauna  shows  the  closest  relation' 
sliip  to  that  of  the  Coal  Measures  of  the  Western  Slates,  more  than  half 
nf  Ibe  species  being  identical.  1  hare  already  shown  that  the  Bolivian  and 
Puritvian  Carboniferous  faunas,  be  far  as  they  arc  known,  are  c<iuivalent 
to  Iho  Bmzilian,  and  to  that  of  tlie  North  Amcricnn  Coal  Measures. 

Tbe  followingari?»uiueorihemoBtiDi|iorlantspeeIes  common  to  the  three 
tenons :  Spirifera  eamtratu  ilorton  {8.  Condor  D'Orli ),  Athyrit  ntbtUiia 
Ball,  BtUi'i  Mormonii  M&rcon  (il.  pHittlulifcra  Shnmanl),  Preiivcln*  Cora 
D'Orb.,  Prodactui  »emiretieuUlii»  Martin,  anil  UhoittUt  glabra  Qelnitz. 
Tlie  following  are,  among  others,  in  addition  to  the  above,  common  to 
Bnuul  and  the  United  States :  Spirifera  rockj/moal'itui  Harcou.  Spiriftra 
ptanocowMa  Shuinnrd,  Spiriffra  perpltxu  McChesney,  M/faliaa  katU'ii- 
tittii  Sbutnard,  AlUirittnii  itiliruneala  Meek  and  Hayden,  Aeieiilnpeeten 
ttfidentalit  Shumnrd,  Anieulopielen  earbonaria  Stevens,  Srhitadiu  Wlteehrt 
Bwallow.  Livia  rtttftra  Sliumard.  Entaiiam  iitiealaluin  Bwallow.  BelUro- 
tarbonarivB  Co.\,  Rhombipora  UpidodtndroiiUt  Meek,  and  Synodndia 
IsM  Swallow. 
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Ko  satieraclory  sulr-divisiou  nf  l]ie  C'arbnuiferoUH  beds  of  the  AmnionHH 
cun  ris  yet  be  niude.  The  fossilifefous  beds  M  Ihe  dilTurenl  toculilinnppuu 
to  belong  to  the  mue  Umltod  horixoD,  and  lo  present  nlwnys  tlie  nme 
foasils,  It  U  true  thut  Mr.  Smith  found  itt  Cuiuuiij  and  Curucuuk  aau 
Ak'Dguer,  fossilE  huvliig  a  differcni  asiwct  Trcim  those  from  thu  other  hicali 
tiuii,  but  Ihey  arc  an  poorly  preserved  iis  to  be  unrccogai/Ablci.  Thv  fuHiik 
of  lUe  calcareous  beds  are  mostly  Brachiupoda  And  Coml«,  n-hik  Idniull)> 
brauchs  arc  moat  abundant  In  the  sluiles  and  Baadsionee  ;  but  tliere  are 
many  spedcit  in  cominoD,  and  the  bods  are  so  closuly  relnicd  stniiigntpiil 
cally,  that  I  aui  inclined  to  consider  Ihc  difletences  in  tlicir  foMilH  aa  due  lu 
<lilltreuc«a  iu  tlie  onturL-  of  tlie  s^diuiunis,  rather  than  to  n  dilFercncc  in 
horizon. 

Wliiie  tlie  Pulicozuic  deposila  wcru  being  laid  down  In  Ihc  AtmuaDfaii 
region,  it  is  to  Iw  suppoeed  Iliat  tlie  other  niikrgins  of  tlie  ancient  Aivheui 
and  Silurian  islands  received  ttieir  quota  of  deposits  and,  in  fact,  to  tbv 
Boullicru  part  of  Broxil,  in  the  re;;iuns  now  consllluting  llie  proviiiom  of 
Bio  Gran'le  do  Sul.  Sania  Catharinn.  Pantn&  and  the  aoathorn  imrt  of  S4o 
Paolo,  extensive  Carlioniferoas  and  Di'vonian  beds  were  Uir)  down.  Ii  It 
BlAled  also  that  CiirbooifemuB  deposils  ore  U>  lie  found  in  (he  proTlnoni  of 
Maranhno  and  Mallo-Grosso,  on  tlie  Oua[ior£  and  Upper  Paraguay ;  but, 
although  this  seeniB  extremely  probable,  the  fact  [g  not  ai  ycl  writ  votlBvd. 
In  the  Andean  reg:ioD  enomious  dc|ioeIrs  were  formed,  durin-;  the  whole  of 
the  PaliEo^olc.  The  best  known  of  these  are  the  Carbon ilbrcnu  bedit 
whiih  appear  in  the  ccninil  part  of  the  Cordllheiras,  at  lake  Tiil>»«,  and 
in  the  province  of  Arquc  in  Bolivia  ;  and  on  the  eastern  B\up<:  of  the  Aadct. 
at  Cocbabaniha  and  Sanla  Cniz.  do  la  Sierra,  in  BolivlR,  and  on  the  upper 
Pncheten,  in  Pern. 

The  beds  referred  to  the  Crelaeeous,  have  only  been  renognixed  iriQi 
certainty  in  the  muunbiins  of  Erer£.  We  iinve  seen  that  the  Cnrui  BhalM 
of  the  Devonian  series,  form  In  general  the  base  of  these  nioontuliiB.  In  one 
place,  near  the  liaae  of  Tajitrl,  these  shnlrs  are  fi>liowikI  by  Carboulfitrmu 
limestones,  but  in  genera)  the  Carboniferous  heils  are  lacking  tbronghout 
tlie  Eteri  region,  and  the  Devonian  sliales  are  followed  by  heavy  beds  of 
coaree,  hard  wndatone  In  a  section  made  in  a  hill  between  Tl«]url  %bA 
Erert!',  there  are  three  distinct  beds  of  coarse  massive  wrndstoue,  sopatated 
by  l>Gds  or  micaceous  sandy  shales,  the  whole  aeries  haviug  a  tliickOMa  of 
about  800  reel.  Of  these  three  be-ds  of  sandstone,  ilie  upper  or  middle,  or  | 
the  two  united,  form  the  principal  mass  of  Ihe  St'rras  of  Greri^  and  PaitAiU. 
In  the  drat  of  these  aernw  were  found,  in  ISTt,  ftugmcnisorfoasilized  wood, 
which  were  referred  by  Dr.  Dnwsou  to  the  dyciityledonous  group  nfpUnUi 
and  in  the  last  voyage  we  found,  in  PuiiAna.  a  thin  bed  uf  argilloceuin 
sandslime,  Iniercallalcd  In  tbe  coarser  beds  of  Ihe  siMTa,  which  wiu  cmwdiMl 
with  fossil  leaves,  belonging  lo  vaiiouB  genera  of  the  same  group  of  ptani*. 

The  leaves  and  woody  structure  of  tropical  plants  hove  been  loo  lltUe 
studied  lo  iHTMiit  of  Ihe  B|H.'cltlc,  and  perhaps  the  generic,  determtoa* 
lion  of  these  plauls.     They  are.  however,  of  the  utmost  importancv  In  lira    i 


175  [Ortr. 

doierminaiton  of  the  nge  of  the  forninlion,  whiph  can  linrdly  b«  older  thiut 
t.he  ('reuuxnus,  and  siocp  Itiose  tb^sila  are  in  disturbed  beds,  whicli  are 
uvurlaid  by  the  liorii'intttl  de[io«its  referred  lu  tbti  Terliary,  we  cannot 
■well  consider  thein  as  more  iiiinlern  thou  ibe  Crelaceoue. 

Poesll  leavoa,  very  siinilar  in  aiipenrmice  to  llioae  of  the  Serro  de  Pal- 
IdDa,  bnrc  licen  found  at  Tonantlna  on  the  SoUm'ies,  at  Ualapucara  oa  the 
Tkp^os,  and  at  Prainba  on  the  Lower  Aninzonns,  in  bedi  that  appear  to  be 
Tertiary  or  recent.  A  critical  examination  \a  reijuired  to  prove  whether  or 
not  Ihesn  fossiU  I'rum  Hie  difierent  localities  are  identical,  or  belong  to  Ihe 
siunH  horimn.  For  the  present  it  seems  to  me  must  probable  that  they  are 
dietinct.  Ihoee  of  Puittina  being  Uie  most  ancient.  It  ia  worthy  of  note  that 
the  fossil  leaves  at  Pralnha  are  in  beds  of  clay  and  conglomerate  that  are 
slightly  inclined,  and  it  U  possible  that,  notwithstanding  their  modern  ap- 
peannce.  they  may  pcove  to  belong  to  the  Cretaceous. 

TheM  fossils  l>eing  in  the  upper  bed  of  sandstone,  the  age  of  the  lower 
beds  an6  of  the  intermediate  sandy  sludcs,  between  the  limits  of  Upper 
Devonian  and  Cretaceous,  is  undetermined.  They  are,  however,  so  similar 
in  lithalogicsl  character,  to  the  fossil  leaf  tveda,  that  I  refer  tliem  provis- 
iooally  to  the  Cretaceous.  What  is  well  proven  is,  that  the  elevation  of 
the  ftntielioal  of  ErerS  look  place  during,  or  aller,  tbc  Cretaceous  age.  In 
this  connection  I  may  add,  tlint  llie  beds  of  the  numerous  Urciaceuu^  baeinE 
a1i>nj{  the  eastern  const  of  Brazil  nre  always  mure  or  less  disturbed  and 
Inclined. 

Near  the  mouth  of  the  Tromboiaa  we  found  inclined  beds  of  Bandstonc. 
containing  pebbles  of  shale  which  appear  to  me  ti>  have  come  from  the  De- 
ronian  or  CarbonifernUBbedB,  which  occur  farther  up  on  the  same  river.  In 
the  same  region  there  is  a  high  serra,  called  CurumA,  composed  of  liard  sand- 
atone,  the  beds  of  which  appear,  as  seen  from  a  distance,  to  lie  inclined. 
nnd  I  suspect  that  in  that  region  will  be  found  the  equivalents  of  the 
Htfii  Cretaceous  beds. 

To  thi!  south  of  the  month  of  llie  Aniaxoniis,  between  Salinas  and  Bra- 
gnnqa,  SSr.  Penna  has  lately  discovered  foeailiferoua  limestone,  similar  to 
tbMt  of  the  Creiaceoas  basins  of  PernHmbuco  and  Sergipe.  In  the  SollmSca 
region  there  la  also,  according  to  Cliandlcas  and  Couttnbo,  an  extensive 
CNtaceous  area,  on  llie  river  Piirijs,  characterised  by  the  remain!)  of  Mota- 
•ovrtM  and  turtles. 

The  disturbances  whieli  all  the  formatlonB  thus  far  described  have  suf- 
ilBred,  were  accompanied  by  emptions  of  ignenns  rocks.  In  the  metiimor- 
pbic  region,  tlie  sjenlle  and  perhaps  a  part  of  the  granite  may  belong  to 
tUs  category,  a  qncBtion  that  can  only  be  solved  by  further  study.  In  the 
snme  region,  and  also  thruii^hont  the  Palxoznic  region,  diorile  is  very 
comoton,  forming  immense  dykes,  and  aometlmes  apparently  forming 
■heets  between  the  strata  of  sedimentary  rocks.  Another  igneous  rock  of 
doubtfbl  character,  which  I  have  referred  to  as  trap,  forms  numerous  nar- 
■mr  dykes  in  the  Erer£  and  Alnn^er  region,  tmverslng  both  the  Palieozuic 
e  Cretuccoiis  beds.     The  surface  is  always  decomposed,  presenting  a 
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IS  Kiipu&nnce,  mid  encloaing  cryaUls  of  iiimrlz  snt)  fmginRnis  u( 
[  tlie  adjacent  Bedimenuirj-  rocks,  these  lasi  being  often  ao  slightly  meuunor- 
1  plniMSl,  lie  to  srill  preserve  traces  of  fueails,  Tbe  beds  trarereed  by  llie 
I  dykes  are  miiewbKt  altered,  fur  a  dietancc  at  a  few  Ibet  ttotn  the  point  of 
[  contact, 

Tlic  Tt'riiary  beds  biLve  been  bu  often  luontioned  in  tlie  ooursc  of  this  ax- 
I.  ticic,  lliatliuloreoiiiliia  to  Im said  rejrardiDg  their  clinmcler and  distribation- 
[  They  ue  ilislinguisbvd  from  those  of  tiio  oidct  formnlioiis  by  Itioir  hiiri- 
I  BODlal  po&itioa,  and  by  tlic  at>seuce  of  fos^iis  unii  nf  uniplivc  r>ick8,     1'bey 
[  consist   of  suiidstuoea  and  cl^ys,  of  brilliaut  and   vurinl  colors,  such  as 
wlilto,  led,  yellow  mid  blue,  combined  in  difterent  shades,  so  as  to  produce 
a  Tery  atrikiug  elfect  in  tbe  cliils,  which  are  very  freiinenl  along  tbe  triho- 
L  Inries,  but  rare  along  tliu  tnaln  river.     Tbe  rock  Is  in  general  very  slightly 
I  consolidated,  except  an  occasional  bed  or  patch,  in  ivbicb  a  cement  of 
[  okide  of  iron  has  prtHtuccd  tiie  ctiarso  ferruginous  sandstone,  finind  scatter- 
od  over  the  surface  tboujjbout  the  w  hole  of  the  AinazoniiLii  higtilandg, 
Tbe  Tertiary  scries  is  best  presented  in  the  scrras  known  under  (ho  col- 
I   lectivename  ofSerrafde  Pard,  which  are  seen  IVuni  ibe  river.  IVuni  A.hiiet- 
a  to  near  Pruinha.    Tliese  are  mountains  of  drcumdenudntion,  perfectly 
,  level  on  lop,  and  of  an  elevation  of  alxiut  1,000  Icct.    The  one  marest  la 
,  Fiainba,   called  Furaujkquaru,  was  visiied  by  Pn>f  llurit  In  18T1.   wlio 
I   found  the  structure  well  presented  in  the  steep,  l>are  front  of  tlie  monnlAiB. 
Tlie  beds,  whose  llilckneM  eorresjionds  approxi mutely  to  the  bcjghl  of  tbe 
mountain,  consist  of  sandstones  and  clays,  of  various  colors,  dispoted  in 
■line  distinct  divisions.     From  Paraaiquara  westward,  the  aeries  of  lable- 
lopjied  liilla  extend  for  a  long  diatance,  but,  lying  fartbcr  tiark  from  the 
river,  tbey  cannot  be  seen,  except  from  some  liigh  point  83,  for  example, 
tbe  mouiilaina  of  Ererf.     Prom  the  Maecurd,  1  saw  a  rounded  penk,  rising 
above  tbe  general  ievc],  apparently  an  iaiand  of  some  older  rormation.  In  ft 
sea  of  Tertiary  sandatone.     In  the  vicinity  of  Monte  Alegre  Ibere  an  de- 
posits identical  in  character  with  those  of  Parauaqu&ra,  whicli  were  evidently 
laid  down  after  the  eleTation  of  tbe  Erer£  antielinal.     Tiiese  dc|ios{t9,  Ilka 
those  of  Alenfuer  and  Obydos,  have  suRered  a  di-siructivo  denudation, 
i'  wiiich  has  considerably  reduced  their  original  beigiit,  which  probBl>ly  hm 
',  never  «qual  to  that  of  tbe  Serras  of  Fard. 

The  Tertiary  beds  of  tbe  southern  sldeof  tbe  valley,  are.  In  the  Saiilnreni 
I  region,  considerably  lower  than  those  of  tbe  north,  tbe  dilFerence  being 
proliabiy  due  to  Ibe  inclination  of  the  iHtttom  of  tbe  Tertiary  acn,  and  Iho 
smaller  quantity  of  sediment  received  by  the  regions  farthest  reinuved 
I  ihe  margin  of  that  sea.  The  bigliiands  behind  Bantarcm  are  400 
feet  bigh,  and  do  not  appear  to  have  suffered  denudation  tliat  baa  dimln- 
islied  sensibly  their  original  Imigbt.  In  a  bed  of  blue  clay,  expoanl  on  ili# 
slope  of  these  bighlands,  I  found  worm  tubes,  the  only  foAsils  tlial  the 
Tertiary  beds  of  tbia  region  have  yet  afforded. 

This  lack  of  fosails  is  noticeaide,  not  only  in  Ibe  Lower  Amazonian  region, 
but  Ihrougbiiut  Brazil.   In  i-very  province  there  are  beda  Bimilar  iu  ehonic- 
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Ut  an<1  iHwitioD  to  lliuse  juEt  described,  but  so  fnr  Iliuy  hare  yielded  no 
site,  llint  will  serve  for  lUeir  clnsaiflwitii*!!,  and  lliey  1i«vo  been  Toferred  to 
tlw  Turiiary  solely  un  account  of  tliuir  Btniligroiiliimi  posilion.  TUe  only 
Tertiary  fitssila  Icuuwti  (nim  this  region  ure  ihe  fossil  leaves  of  Tonnnlius, 
and  the  frosh  utid  brackish  watur  tuullusks  ur  Pebas  and  other  lucalUies  ia 
Peril.  Thi-se,  however,  occur  in  lignitifcrous  liedB,  quite  dlffcrrnl  ttnxa 
UioM  now  under  consido ration,  and  ibo  rtlalion  between  the  two  lius  nerer 
to  tu  vs  1  am  tiwiirc,  been  sntiafiit'lurily  <lcterinincd.  Tbe  only  itivlsion 
tluUcnn  at  jircscnl  bo  made  in  tlie  region  of  tlie  LowerAmazonas.  is  between 
Uie  beds  of  tlie  bl^h  table- luada,  mid  llioee  iif  tlie  lower  plnine  about  Paril 
anil  eastern  Mamjri.  Tbesc  last,  coneisiiug  of  abrupt  nllernations  of  coarse 
Mid  fine  sandstoDr,  genemllj  rernigiuous,  along  with  colored  clays,  are 
iwrtninly  mure  modern  Uinn  the  former,  and  belong  to  the  later  Tertiary 
or  Uie  Quarteriiary. 

During  tlic  deposition  of  tlic  Tcrtlury,  tliere  were  considerable  movements 
of  deiireesinn  and  subseq  lie  Lilly  of  elevation,  but  these  movements  were, 
na  fitr  lu  Is  known  at  present,  unaccompanied  by  diaturbnucca  of  the  strata 
t>T  eniptions  of  igneous  rocks. 

AUcr  iLc  elevation  of  the  Tertiary  labto-lands,  Iwgan  the  alluvial  deposits 
of  the  earuit.  They  cimsiai,  according  to  circunwtancea  and  localities,  of 
MUids  or  clays,  or  a  mixlure  of  tlio  two.  a  yellowish  alructnre'esa  clay  pre- 
douiinatin';.  oflun  having  above  it  a  bud  of  black  clay,  irnprwgnutcd  willi 
Tcgelable  mnttcr.  Part  of  thia  depoait  was  wiltioul  doubt  formed  in  an 
esViary,  while  the  river  was  taking  possession  of  the  bed  jirepared  for  it  '• 
but  it  ia  now  Impossible  to  distinguish  (he  eatuary  dejKisitB  f>om  those  that 
■re  purely  Suvial.  The  proofs  of  the  esloary  condition  are  uoL  so  much  in 
the  cfaamcters  of  Uie  deposits,  as  in  the  form  of  the  tributary  valleys,  which 
ut  widened  in  a  manner  that  cun  only  be  explained  by  the  action  of  the 
lideK 

With  tiic  formation  of  the  virua,  the  geological  evolution  of  the 
valley  of  the  Ainazunaa  terminnled.  We  cunnot  in  this  place  enter 
into  a  consideration  of  the  iniereatiiia;  pbenomeDa.  illustratlvu  of  Geology 
«ml  Physifal  Geography,  of  which  the  rarma  is  the  tliealre.  To 
wllnesa,  close  at  band,  the  operation  of  uin.ny  of  the  proreases  of  which 
these  eciences  treat,  and  which  have  giivon  form  and  character  to 
tlia  sarfacc  of  our  planet,  I  know  of  no  region  equal  to  tho  Ami2onas. 
Between  tlic  water  and  llio  Innd,  ihe  river  and  the  vartfii.  there  is  a 
instant  conQicL  lalands  are  form?il  and  destroyed,  or  floated  bodily 
bwn  stream,  liy  the  conlinuiil  procuas  of  destruction  at  one  end,  and  of 
irmiUlon  at  Ilic  other ;  lakes,  faroa  and  pafanamtriiti  are  being  formed, 
)  be  ag»ln  filled  up;  tributaries  extend  themselves  Into  the  terriloty 
mpor  ti)  the  main  river,  ur  tliis  throws  out  one  of  its  lateral  channels,  to 
ppropriale  to  Itself  apart  of  tlie  valley  of  a  tributary.  The  conflict,  how- 
rer,  ia  unequal ;  the  force  of  the  river,  irreaigiSble  as  it  is  in  its  great  floods, 
I,  and  can  he  met  by  a  weaker,  ranre.eonstant  one, 
sis  atTorded  in  aid  uf  the  growth  of  tlic  land,  by  the  vegctiilive  force. 

icH  11,  laiB, 
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lUnk  bebind  rank,  the  variiius  aquatic  And  mitnU  pliuita  ndvnnce  Into 
every  aliftllow,  building  it  up  to  Lbe  common  level  ovor  which  th«  floodi 
pnsa,  adding  new  sediment,  instend  of  carrying  away  tliat  already  iu.-i:niiiu- 
IuUhI.  In  lliis  way  tlie  land  is  slowly  extending  iiscif,  confining  itin  liver 
more  and  more  to  its  proper  channoi ;  bat  tbis  process  cuiiaoi  iiiMivrittlly 
alter  the  cliaractur  of  the  valley,  iinlcssnided  by  some  cnnvulsion  nf  nature. 
Much  yet  reniaine  to  be  done  on  Ibi?  Lnwor  Amszoaas,  in  fllllitg  In  the 
detallfl  of  this  imperfi-et  skeich,  which  will,  I  trual.  be  fiiiinil  to  be  nccurkte 
in  the  main,  and  wUicb  will  serve  tii  show  how  interesting  llio  region  U  in 
itaelf,  and  in  its  relation  to  the  rest  of  tlie  Conlincnt.  Of  the  Dupcr  Kvu- 
Eonas  or  Maranon  region,  enougli  la  already  known  to  show  its  sarpaming 
iuiereet  and  importance.  Between  tlie  two,  the  middle  or  Soliniocs  rag;Ioa, 
i»  on  almiist  iwrfect  blank,  in  wTiIcIt  future  explorers  will  meet  with  iliffl- 
cnlliee,  even  aurpasslng  thoee  presented  by  ilie  oittvt  regions,  bui  will,  by 
well  directed  ofibrts,  reap  results  commensurate  with  the  bardlhood  of  the 
undertaking. 


Stated  Meeting,  January  17, 1879. 
Preaeut,  It  niomberB. 


Vice-President,  Mr.  Fraley,  in  the  Chair. 


Aletter  of  ackaowledguient  was  reoeiveii  from  the  Xntun^ 
History  Society,  Eradcii  (100;  List). 

Letters  of  envoy  were  received  from  the  French  Minister 
of  Public  Instruction;  and  the  Meteorological  Office,  Lon- 
don, December,  1878. 

A  letter  of  thanks  for  correspondence  was  received  from 
the  Rev,  Stephen  D,  Peet. 

A  letter  respecting  exchanges  was  received  from  Mr,  Q. 
W,  Ranck,  Curator  of  the  Kentucky  Historical  Sitciety. 

Donations  for  the  Library  were  received  from  the  Ade- 
laide Observatory;  M.  P.  Volpicelli  at  Rome;  the  Geo- 
graphical Society  and  Revue  Politique  at  Paris  ;  the  Meteoro- 
logical Office,  and  Register,  and  London  Nature;  Iliu  Bos- 
ton Katural  History  Society  ;  American  Journal  of  Arts  and 
Sciences;  Library  Journal  in  New  York  ;  the  Franklin  In- 
stitute, College  of  Pharmacy,  Journal  of  the  Medicid  Scioucea, 
and  Medical  News  in  PhiladelphiM :  the   American  Journal 


[athematius  at  Baltimore;  Mr.  S.  H.  Seudder;  tlie  Bo- 
Snical  Gazette  ;  Mr.  G.  W.  RiiDck  :  and  the  Miiiiaterio  de 
Fomenlo  in  Mexico. 

The  American  Journal  of  Mathematics  of  Baltimore  was 
ordered  to  be  placed  on  the  list  of  con-eapoiidents  to  receive 
the  Proceedings. 

The  death  of  the  Kev.  E.  R.  Beadle,  D.D.,  LL.D.,  in 
Philadelphia,  January  6,  1R79,  aged  66,  was  announced  by 
the  Secretary ;  and,  on  motion,  Dr.  Robt.  E.  Rogers,  waa  ap- 
pointed to  read  an  obituary  notice  of  the  deceased. 

The  death  of  Mr.  Morton  McMiehael,  in  Philadelphia, 
January  6, 1879,  a{i;ed  71,  was  announced  hy  Mr.  Price;  and  on 
motion  Mr.  Fraley  was  appointed  to  read  an  obituary  notice 
of  the  deceased, 

A   letter  from  Mr.  P.  W.  tiheafer,  dated  Pottsvillo,  Pa., 

January  6, 1879,  reported  the  result  of  tests  of  the  visibility 

of  stiira  in  daylight  from  various  depths  of  the  1600  feet 

sliaft  of  the  Philadelphia  and  Reading  Railroad  Company, 

^^U|r  that  borough : 

^^^H  PoTTSviLi.E.  Pa.,  Januiirr  6,  I87B. 

^^^HbtHSia; — Tlie  qucHIJon  urseeinRBTarsrroiiidecp  wtlls,  &c,  being  uii' 

^^Rmd,  1  ruquegted  Mr,  Eilnanl  Herbert,  an  Inielligcnl  bneg  miner,  now  Id 

diarge  of  tlic  deep  alinft  of  the  Pliilndelpbia  and  Reading  Coal  and  Iron 

CoiaptMj,  near  lUla  boruugb,  li)  lest  tbe  question  bo  far  as  be  could  find  rhc 

Iiioilj  to  do  so  in  tiis  frtquent  asccDta  and  deacenu  or  tUe  Pottsviile 
especially,  which  is  some  1«00  feel  deep. 
nepurta  aa  follows : 
^lf« 
laret 


■'St.  Clair,  December 30,  1878. 
e  of  tbe  workmen  have  tried  thisulYernoon  at  several  dis- 
<t  sbaR.  if  we  cuuld  see  Ein;  stars,  but  failed  tii  sec  any.     The 
B  rcry  clear  and  ulmospherc  favorable  ;  tbe  s\iatl  is  a  down  cast, 
kB  e nil n-ly  free  fmiii  smoke  or  sieaiii.    I  fear  we  will  not  be  able  to 
^Kolvc  ynuT  problem  in  ibe  affirinative." 


I  lo  tbe  depth  fmoi  wbicb  observations 


\  further  Inquiry. 
mIo,  he  reptiei  as  follows 

"  St.  Claik,  .lanaarj-  4,  1879. 
rsled  il  at  dttTerenl  deplli^  fhiiu  100  feel  down  lu  7(IO»nd  tiOft 
a  tlie  sky  hna  been  clear,  but  have  so  far  (kilcit  to  see  any  stars. 
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ARer  wo  got  down  (1**0  fiici  iLe  almospliere  is  nol  iiuile  sfi  clear  Ks  H  ii 
nearer  to  the  surruce." 

If  your  society  can  suggest  fiirilier  tests  I  will  be  glad  lo  make  tlieui. 

I  am  very  respectfully  your  olwdient  servant. 

P.  \V.  SEEARER, 

To  THK  AMRRICAN  PuiUtSOPBICAI.  SUCIETT, 

FifUi  Street,  near  Cliestnut,  Plilla. 

Mr.  U.  Britton  exhibited  a  amal!  and  nsoful  B[ieci men-rock 
crusher  for  laboratory  use,  with  iiiortnr  and  fwstlo,  and  de- 
8cribe<I  its  value  in  the  saving  of  time  and  labor, 

Mr.  Lesley  exhibite<l  a  proof  sheet  of  Mr.  J.  F.  GarH's  col- 
ored map  of  the  preglaciat  water  hfisins  of  North-western 
Pennsylvania,  prepared  for  the  illustration  of  his  fortlicom* 
ing  third  Report  of  Progress  in  the  Survey  of  the  Oil 
Kegiona. 

Mr.  Marks  exhibited  and  explained  a  new  link-work. 
which  he  had  invented  for  the  use  of  his  student*  in  dft- 
scribing  arcs  of  epicycloid  curves,  and  which  can  be  inodo 
practically  useful  for  plotting  the  outlines  of  the  teoth  of 
wheels.  He  also  exhibited  specimens  of  other  Peaucellier 
cell  forms. 

On  motion,  Mr.  Lesley  was  elected  Librarian  for  the  en- 
suing year. 

The  Standing  Committees  for  1879  were  then  api>ointed, 
as  follows: 


Mr.  Frederick  Fraley, 

Mr.  E.  K.  Price, 

Mt'.  Benjamin  V.  Marsh. 

Puhlication. 

Dr.  John  L.  LeConte, 
Dr.  Daniel  M.  Brinton, 
Dr.  McQuillen, 
Prof.  E.  Thomjison, 
Dr.  C.  M.  CresBon. 


1879.] 
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Hall. 


Gen.  Hector  Tjndale, 
Mr.  S.  W.  Roberts, 
Mr.  J.  Sersreant  Price. 


o 


Library, 

Mr.  E.  K.  Price, 
Rev.  Dr.  Krauth, 
Dr.  G.  H.  Horn, 
Dr.  Kinderdine, 
Prof.  Houston. 

Pending  nominations  Nos.  871,  872,  873  were  read,  and 
No9.  871  and  873  balloted  for.  No.  872  was  postponed  on 
account  of  the  absence  of  its  nominators. 

The  reading  of  the  list  of  members  was  postponed. 

On  a  scrutiny  of  the  ballot  boxes  by  the  presiding  officer, 
the  following  were  declared  duly  elected  members  of  the 
Society  : 

Charles  B.  Dudley,  Ph.  D.,  Altoona,  Pa. 

Philip  H.  Law,  of  Philadelphia. 

And  the  meeting  was  adjourned. 


Stated  Meeting^  February  7, 1879. 
Present,  19  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

Letters  accepting  membership   were   received   from  Dr. 
fciarles  Benjamin  Dudley,  dated  Altoona,  January  20, 1879  ; 
dfrom  Mr.  Philip  Howard  Law,  dated  Philadelphia,  Janu- 

20, 1879. 
Letters  of  envoy  were  received  from  the  Batavian  Society 
Sciences,  Batavia,  dated  December  15,  1874,  August  20, 
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1875,  March,  1870,  and  October  20, 1877;  from  the  Nutuml 
History  Society  at  Ohemtiit/. ;  and  from  ihe  Phj-s'ical  Sooiety 
at  Geneva,  dated  Septeniber  15, 1878. 

A  letter  of  acknowle<igtiient  was  received  from  the  Physi- 
cal Society  at  Geneva  (99,  100). 

A  letter  from  Mrs,  S.  N.  Byington,  to  Dr.  Briiifon,  enclos- 
ing a  letter  from  Major  J.  W.  Powell,  of  Washington,  re- 
questing the  loan  of  the  manuscript  Choctaw  gmmmar, 
written  by  the  late  Rev.  Cyrus  Byington  in  1833,  for  the 
purpose  of  having  it  published  along  with  Mr.  Byington'a 
Choclaw  Dictionary,  under  the  editorial  care  of  Prof.  O.  T. 
Mason,  was  read.  On  motion  tliu  Librarian  was  authorized 
to  loan  the  manuscript  from  the  Library,  for  the  needful 
time,  on  a  guarantee  of  its  safe  return, 

Donations  for  the  Library  were  received  from  the  Royal 
Socletiea  of  Victoria  and  New  South  Wales;  the  Mining 
Dejartment  of  New  South  Wales;  the  Acadoniies  at  St. 
Petersburg,  Berlin, Copenhagen, the  Hague,and  BrnsneUtthe 
Natural  History  Society  at  Moscow;  the  Geological  Society 
at  Berlin;  the  Societiea  at  Offenbach,  Chemnitz,  Geneva  and 
Bordeaux ;  the  Observatory  at  St.  Petersburg;  the  Geo- 
graphical Society,  Revue  Politique,  and  M.  Delease  at  Paris : 
the  Royal  Astronomical  and  Meteorological  Sooietiee, 
Meteorological  Committee,  Lords  of  Admiralty,  and  Editors 
of  Nature,  London ;  the  Boston  Natural  History  Society ; 
Harvard  College ;  Sillimnn's  Journal ;  American  Journal 
of  Ontology  in  New  York;  the  Brooklyn  Entomologica! 
Society  ;  the  Pennsylvania  Historical  Society,  Journal  of 
Pharmacy,  Editore  of  Naturalists*  Leisure  Hour,  and  Robin- 
son's Epitome  of  Literature  at  Philadelpliia;  the  Librarian 
of  Congress,  and  J.  W.  Powell,  at  Washington  ;  Mr.  M.  C. 
Reed,  Hudson,  Ohio  ;  the  Botanical  Gazette  ;  the  Ministerio 
de  Fomento ;  and  the  Argentine  Scientific  Society  at  BuenoM 
Ay  res. 

Copies  of  Proceedings  No.  102,  and  card  list  of  meetings 
and  officers  for  the  year.juat  published  by  the  Secretaries, 
were  laid  on  the  table. 


A  letter  from  Uie  Corresponding  Secrelary  of  the  "Ken- 
tucky Historical  Society,  dated  Lexington,  Ky.,  January  20, 
1879,  was  read,  and,  on  motion,  the  name  of  that  Society 
was  placed  on  tlie  list  of  correspondents  to  receive  the  Pro- 
ceedings, from  the  beginning  of  the  current  volume. 

A  letter  respecting  exchanges  was  received  from  the 
Michigan  Library  Association  at  Coldwater,  Mich,,  dated 
Jannary  20, 1879. 

An  obituary  notice  of  the  late  Robert  Prazer,  was  read  by 
Professor  Frazer. 

The  death  of  Dr.  John  B.  Biddle  at  Philadelphia,  January 
19, 1879,  aged  66  years,  was  annonneed,  and  on  motion  Dr. 
Henry  C.  Chapman  was  appointed  fo  prepare  an  obituary 
notice  of  the  deteaaed. 

The  death  of  Judge  John  Cadwalader,  at  Philadelphia, 
January  26,  1879,  aged  78  years,  was  annount-ed  by  Mr. 
Fraley,  and  on  motion  Mr.  McOall  was  appointed  to  prepare 
an  obituary  notice  of  the  deceased. 

A  comnmuication,  entitled  "  Preliminary  notice  of  an  in- 
vestigation on  Petrocenf,  a  product  of  the  destnictive  distilla- 
tion of  Petroleum,  by  Samuel  P.  Sadtler  and  H.  G.  McCarter," 
was  read  by  the  Secretary, 

A  communication  respecting  some  remarkable  conjunc- 
tionfl  of  semi-anthracite  and  semi-bituminous  coal  beds  in 
Sullivan  eonnty,and  certain  hygroioetric  cokes. hy  Franklin 
Piatt,  Assistant  on  the  Geological  Survey  of  Pennsylvania, 
*afi  rettd  by  the  Secretary, 

A  communication,  entitled  "Some  notes  upon  the  collec- 
tion of  coins  and  medals,  now  on  exhibition  at  tlie  Pennsyt- 
*'"ai»ia  Museum  and  School  of  Industrial   Art,  in  Memorial 
-*Iall,  Fairmount  Park,  Fhiladelphiji,  by  Henry  Phil]ii>s,  Jr., 
-^.  M.,"  was  read  by  the  Secretary. 

An  essay  ou  the  Philosophy  of  Christianity  was  read  by 
•^^rof.  P.  E.  Chase,  jtnrsuant  to  notice  given  on  the  card  (see 
%r*mgQ  123  above}. 

A  new  combination  of  Peaucollier  cells  intended  for  draw- 
"*  wag  arcs  of  large  circles  and  straight  lines,  by  students  of  the 
^Jniversity,  was  exhibited  and  explained  by  Prof  Marks. 


184 


Dr.  Konig  announoed  that  he  proposed  to  ehow  his  now 
chpometric  apparatus  at  the  next  meeting  of  the  Society,  and 
give  a  detailed  report  of  its  workings. 

The  Chairnjan  of  the  Micbaux  Legacy  Committee,' Mr.  E. 
K.  IMce,  read  its  aiiQual  report,  as  follows  : 
To  Che  American  P&ileiophieitl  BorJtty  : 
The  CommUtee  oa  Tlie  MlcIihiix  Legacy  reapoccfulljr  re|>ni'i  : 
That  the  in(K)merucuived  (Vrjm  tlic  G(ivcrDroi.'nt  nf  Frnnce.  during  theUtt 
joAr,  was  9-'i31-33,  or  which  one  b air,  t307.16.  wm  paid  to  ilic  Painnouat 
Purk  CummissUmnrs  for  the  piirehnae  of  ireoa ;  Mifhniu's  Sylvu  fof  Park 
Library,  |40 ;  for  Dr.  UoUmick'e  Leclurua  on  Botftny  Bnd  Trees  in  the 
Park,  faso  ;  mlverilsing  ditto.  |50  ;  JoumnlB  of  Foresiry,  lUree  copies 
tll.ST;  planting  trees  round  the    Univenity   in   1877.   I8S.80  i  In  1878. 
$30.88  :  printing  in  1877,  $!I0.2Q.     The  pitynienU  last  year  exceed  the  In- 
came  of  the  year,  $108.43 ;  but  there  is  considerable  arrears  or  income  aa- 

The  Piirk  Comraiaaioncis  linvo  on  hand  for  llie  parclia^  of  ti«e*,  of 
MichauT  Legacy,  ♦2H1.U8;  Creswin  Lopwy.  fSTft-il. 

Dr.  J.  T.  Rothrock  delivered  a  course  of  lectures  on  Boiany  and  TreM^  In 
Honicultural  Hall,  in  llie  Fairmonnt  Park,  fourteen  in  number,  lo  B  largCf 
audience,  ranging  from  one  hundred  to  t>vo  hundred,  than  En  IBTS. 

The  Committee  recommend  that  Dr.  Rotbnick  sliould  conlinue  Ida  hc- 
tures  tlie  present  year,  and  that  an  appropriation  nut  of  the  icicnme  of  the 
Micliaux  Legacy  be  made  for  lliat  par|M)i)e,  ar(3HI).  slid  f.'^U  for  adrerlUing 
the  lectures. 

ELI  K.  PRICE,   Chairman. 

Jakuam  24,  1879. 

On  motioH  the  recnmnieinlatioii  embodied  in  the  report 
wae  adopted,  as  follows: 

Rfohtd.  That  an  appropriation  I*  and  1b  hereby  made  fVom  the  Inoonie 
of  the  Hichaux  Legacy,  of  t'iSO,  for  a  course  of  fourteen  lectures  in  Ihix- 
mount  Park,  by  Dr,  J.  T.  Rothrock.  on  Boiany.  Sylviculiurc  aod  Agriool- 
ture  ;  and  $50  for  adrertislng  said  Icclurca. 

Mr.  Fraley  reported,  that  he  had  received  and  paid  over  to 
the  Treasurer,  the  tjiiarterly  interest  from  the  Michaux 
Legacy,  due  January  1,  1879,  amounting  to  $132.43. 

A  eoramunicatioii  was  receivefl  f'lxini  Mr.  Goo.  W.  Morri- 
9on,  Philadelphia,  January  3,  1879,  respecting  a  aiioeossAiI 
coal  du:*t  burning  apparatus.  On  motion  this  commuuica- 
tion  was  referred  to  the  Board  of  Officers  and  Council  at  tbelr 
next  meeting. 

And  the  meeting  was  adjourned. 


Prtlimin-iry  Wotica  of  an  Inruttgatio 
the  DtilrurtiM  Ditlillatiim  of  PHroUam. 
«.   JfeCarUr. 


in  '•Patroefne,"  a  product  of 
By  Samutl  P.  SadtUr  nnd  It. 


(Itead  b^&rt  Iht  Ai>t$rUatt  Phiiotophieal  8ar-iets,  J-^dntars/  ^lh,  1870.) 

In  llio  aamlicr  of  CoatpUt  Ueadim  Tor  lOtU  December  lost  (lomc  87,  p. 
091).  wliicli  has  ju»t  comu  to  my  rioiice,  Hppeara  tiii  nriiclc  hy  MM.  L. 
Praalnr  ftnd  R.  Duvid,  entUIed,  "aiir  In  nature  de  certnins  imHluiis  crlalal- 
1lf&^  olitedos  iiooi»soireiii«ol  diinB  In  tmltenmnl  indusirici  dea  (iftrulis  de 
Putisylvanle." 

tu  tliia  article  Ihe  autlinrH  announce  tliat  lliej  have  begun  an  investl^- 
tinD  pf  "  Pctrocene,"  a  S[>1id  residue  from  i>etroti;um,  whjcli  Ihej  obtnined 
from  Dr-  H.  Tweddlo,  of  PiitsUurg,  PennsjWftiila,  Tlicy  give  Boine  genera] 
(tatcmenU  u  lo  Ihe  several  JiydropBrbors  the  presence  of  which  tlicy  con- 
udvr  to  bavo  been  indiciui^  by  tbe  delormtnalions  lliey  made  of  fusing 
points,  bulliag  pulnts,  solubilities,  ta);oilier  with  crystallizations  golIeQ 
with  picric  acid,  and  witli  binitroanthraccne.  Judgiag  in  tills  way,  Ilicy 
(law  that  antbmcene,  itlienunibrene,  chrysene.  chrysugen  and  other  hydni- 
orbons  aro  present.  Tliey  give  no  speciric  figures  of  analyses,  but  say 
merely  thai  tbo  iwrtentogeof  carb<io  Faried  In  their  UliriTenlttnalyBus  from 
88  Ui  90  per  cent,  in  100.  After  pnipounding  eonie  interesting  Ihuurics, 
basvit  upon  Uiese  iniliLtHioiia,  Ibey  close  by  promising  lu  conilnuniuBle  the 
kbuIIs  olitnined  ihim  a  briher  study  uf  the  subject.  If,  us  they  hoped,  lhe»e 
sliuuld  he  new. 

This  6»mp  material  has  l>cen  ilie  subject  of  our  ioveBiIgntion  for  several 
nujnths  iwet,  anil  wu  liave  obtained  rosutie  which,  wbilu  not  as  ycl  com- 
ptote,  are  so  fur  advanced  as  to  bo  beyond  the  imlnt  of  Messrs.  Pnmierand 
David'a  work,  as  it  is  slated  in  iheir  article.  Wo  would  therefore  claim 
(qnal  right  lo  ibc  field  OS  scientific  workers,  and  shall  continue  our  siudios, 
nnd  bope  to  pasli  theni  to  an  early  coinpletiou. 

Tlio  material  we  hitve  operated  on  consists  of  a  full  set  of  Dr.  Twcddlc's 
PlepMmtlouit,  as  describod  by  him  in  the  Franklin  Inslilutc  Jonmnl  Vol. 
9a.  p.  S04.  which  was  given  to  one  of  us  sonic  two  years  ago.  by  Dr.  F.  A. 
'^sntb,  and  a  hottle  of  Ihe  crude  distillate  before  treatment  with  iiutroleum 
t>«D3CJoi!^  given  lo  us  by  Dr.  Q.  F.  Barker. 

Sdri«  we^ks  of  slndy  bad  indeed  been  given  to  these  products  in  the 
^tjininpr  of  1977,  by  one  of  us  in  cnnjunclion  with  Dr.  E.  F.  Smith,  of  Iho 
XTn|v4-rsity  of  Pennsylvania,  whirh  work  was  interrupted  und  only  resumed, 
■*^  stilted,  u  few  monllis  ago. 

The  following  is  n  hrieT  and  general  slateinpni  of  the  ground  covered  hy 
"^^ir  work.  The  conclusions  are  nil  subject  to  revision  as  Iho  examinatiou 
^*  W  purer  prodacts  may  demand. 

We  found  Lhat  Ihe  method  of  breaking  up  the  comjiound  by  treatmeni 
*^ltli  •olrcnls  did  not  sufllee  to  give  iis  pure  producL>(  of  constant  composi- 
'■i^iBt.  We  iherefore  availeit  ourselves  of  the  method  of  forming  double 
^  MKllixatlons  with  picric  acid  from  soTullun  in  alcohol  and  ben/.ot.  We 
■.  AtiER.  raiLoe.  sivr.  xvni.  103.  x..     piuntkd  maiuh  30,  1879, 
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I  obtriined  irbat  appeared  to  Ijc  llireo  diflliocl  crystal! izal ions  liere — two  of 
ilccp  red  crystals  and  one  of  brown  plalea.  These  were  pickHl  apnrt  Hi 
tliey  cryslallized  together,  using  a  hand  lens,  and  exercising  great  care,  nod 
were  tlien  Bubraitled  to  recrjstalliKationH  until  quite  pure  and  dlatincl.  On 
brraking  up  these  picric  acid  compounds  with  dilute  ammonia,  we  obtained 
it  least  two  well-roarkad  and  dialinctly  dilTtrent  hjdruutrbons.  With  n- 
[   gard  to  the  hydrocatbcm  from  tlie  third  set  of  crystals  we  are  alfll  iu  doubt. 

Of  the  two  bydrocartHins,  one  Aisea  coaatiint  at  280°C.,  and  the  other  &t 
ITS'C.  We  aie  not  able  to  idcutify  them  certainly  with  any  of  tlic  known 
hydrocarbons. 

or  both  of  these  hydrocarbons,  quinonea  liure  been  made,  and  uf  one  o( 
Ih^m  llio  alizarine,  acting  upon  the  quinone  with  strong  sulphuric  acid  with 
Leal,  and  then  [\isiiig  the  dried  residue  witli  solid  potassium  hydnite.  The 
quinone  dissolves  in  sulphuric  ncid  with  a  dark  purple  color,  and  wbou  the 
nearly  black  residue  of  di-sulphoquinonic  acid  and  potassiam  hydmlc  un 
Jhsed  together,  a  dark  yellowish -brown  color  is  obtained.  From  the  solu- 
lion  of  this,  hydrochloric  acid  prcclpilules  the  alizarine  as  a  dark  brawa 
flocculent  mass. 

Sererul  analyses  of  the  quiuone  and  of  the  alizarine  were  made.  As  C 
hold  the  whole  subject  stitl  open  to  revision,  I  will  oot  quote  them.  but. 
merely  say  that  both  the  quinone  and  the  alizarine  derived  ftom  the  hydro- 
carbon, fusing  at  280"C.,  indicate  «  probable  composition  C„  H,,.  This. 
would  be  a  di methyl. an lliracene,  yet  the  hydrocarbon  does  not  agree  wlllk. 
the  dime  thy  I -anthracene  discovered  by  Van  Dorp,  and  studied  by  Waciien- 
dorf  and  Zincke. 

With  this  biicf  mention  of  the  work  done,  we  will  defer  any  further  dis- 
cussion until  our  results  are  sufficiently  advanced  to  he  prescntcil  as  il. 
whole.  We  are  now  engaged  upon  the  work,  and  will  push  it  (Jromptly  to 
a  compiclion. 


10  S'lUkaii  County  CnaU.     By  FMiiklli  Pl.itt. 


(Itt'id  before  the  Ameriran  Philoiifhiettl  Society,  Fehr'iarj/  lih,  187U.) 

It  has  already  been  noted  in  giving  the  detailed  description  of  the  coal 
Opcoin|[g  in  Sullivan  county,  that  the  different  coals  mined  presented  wide 
n  character,  and  in  one  or  two  instances  offered  some  most  no 
Usual  features.' 
These  characteriatica  may  he  briefly  summed  thus  -.\ 

inpubllsheil  Iteporl  of  Progruu.Bovonil  Ueologlcnl  Survey  ut  Peiiniyt— 
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iiiialyauaniadeby  Mr.  .A.,  S,  MuCruath,  CttemliturtbeSarvp)'  si  H 
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I.  Tlint  llio  Bernico  coal  aa  inined  from  Iho  Bip  Be^,  called  beil  B,  is  A 
scmi-itnlliracite  cinl,  of  ibe  uauul  chemical  composition  or  antiimciles,  but 
differing  from  ttiem  in  nppearnnce  and  fracture. 

3.  Tlittt  the  cob!  bed  lyinR  sixty  ruet  below  the  coal  bcdB  ian  semi-bitumi- 
nous coal,  of  curious  structure  ;  holding  much  wawr  in  combinntion;  and 
not  cakin);. 

3.  That  in  a  coal  beil  opened  only  one  nnd  a  half  miles  east  of  Bernice, 
ibe  upper  be-ncb  is  semi-bituminous  coal,  and  the  lowef  bench  an  anihra- 
eile,  or  more  nearly  scml-anthnicile  :  witli  only  a  six  inch  block  elaie  part- 
ing boiwoeo  these  two  benches  ;  the  semi  bituminous  coal  bench  not  coking, 
nnil  liolding  a  very  large  percentage  of  water  in  combination. 

4.  That  the  Forksville  coals  are  aemi- Anthracites  of  unusual  appearance 

3.  That  tlie  Laporte  coftl  iSTcally  bituminous  cotil.  of  very  curious  atruc- 
lure.  holding  mucli  water  in  combination. 

In  uriJer  that  the  main  features  of  tlio  character  of  these  coats  may  be 
more  fiirclbly  preaenied,  they  are  grouinsd  together  thus  : — 

II.  Bemlce,  tSulUvan  County.    Run  of  mine.    Bed  B. 
^B  "  Top  bench. 

H  "  Middle  bench. 

B  "  Cannel-like  colli  in  upper  bench. 

I  •■  ■•  "  Coal  00  feet  below  Bed  B. 

I'' 
I 


I  Pigeon  Creek,  i  miles  east  of  Bemice.    Bed  B. 

1 1}  miles  east  of  Bernice.    Top  beiii^li. 
■■  "  Lower  bench. 

IL  3i  milfs  S.  W.  of  Forksville.    Lip.  &  Mercer  ii 
12. 
13.  I  mile  south  of  Laporte.    S.  Hall's  Coal. 


: 


Low. 


1 

a       8 

4 

5 

6 

W  ler 

1.295 

8,100 
88.344 
l.OSl 

6.aB0 

100.CM» 
Gray, 

1.900 

9.030 

63.705 

.588 

24.640 

100.000 
Cream. 

Vulaitlu  Matter 

Fixed  Cnrhon 

11.885,       !l.650       9.401 

76.788-    83,373     81.367 

.847'        .fl22'        .818 

10.8W[       S.555        8.400 

15.083 
62.320 

m*" 

^K)fA8h 

100.000 
Cream. 

1O0.0O0 
Gray. 

100.000 
Cream. 

100.000 

ReddisU 
Gray. 

7     1     8 

9 

10 

11 

12 

18 

Wftter 

Vol.  Matter. 
Filed  Catb. 

Snipbur.... 
Ash 

4.iaol       2.340 
15.271):       8.440 

BT.snal  60.940 

.538'         ,720 
12.715!        .j_g4s 

7.1)30 
21.410 
54  0011 
.551 
16,010 

3.910 

n.7So 

81,072 
.fiOB 
^.040 

.B80 
12.410 
73,611 

1 0^475 

.810 

1R.060 

71.079 

.681 

13.970 

0.830 
21.630 
50.41S 

15,440 

100.0001  100.000 

100,000 

100,000 

100.000 

100.000 

100,000 

Color  or  Ash. 

ReddtelJ 
Gray.   I  Cream. 

Cream. 

Cream. 

Qrny. 

Orny. 

Red. 

There  is  no  peculiarity  about  ilie  rhcmical  composition  or  ttie  cimI  ttom 
the  Bcrnice  Big  Hcd,  or  B.  Tlia  aiialyBis  closely  reBemblea  tlint  or  ihu 
Lykens  Valltty  coal ;  it  is  burned  exactly  like  any  of  tlie  olber  antlmcittft 
aai  differs  fVoin  tlieui  only  Id  sppcarauce  and  structure.  For  all  purpwn 
it  is  classed  nniong  llie  anitiTBcite  coals,  nnd  Is  «old  fur  exactly  the  lame 
jJurpciBW. 

The  coal  sixty  feet  lielow  Bed  B  introduces  nl  once  an  interesting  Inquliy. 
fn>m  the  fact  lliat  although  a  semi^bituminous  coal  Si  does  not  coke,  and  n- 
nlmorbs  moisture  rapidly  un  cooling  after  being  heated  to  235°. 

In  liis  report  upon  the  analyses  of  coals  from  Ohio,  Prof.  Wormley  lia» 
noted  the  cbnraclertslic  feaiureoftbeirrc-ahsorhinginoislure  when  allowed 
to  coal  afler  being  healed  to  213°  F. 

In  his  re|Kirt  on  the  analyses  of  the  conis  of  Pennsylvania,*  Mr.  Andrew 
8.  McCreath,  the  chemist  of  llie  survey,  reports  lliat  the  PennsylTaniscntli 
linve  no  such  clianicterislics  ;  and  out  of  many  liundreds  of  coals  ana1yx«d 
by  bim  only  four  so  lar  have  possegact)  the  power  of  re  absorbing  tmristure 
rapidly  aller  it  has  been  expelled  at  336°  F-t 

Under  such  olrcunistanccB  it  in  desirable  to  note  particularly  the  nppoar' 
ance,  behavior  and  composition  of  Ibcso  peculiar  coula. 

Three  of  Ihcin  are  from  Bullivun  county,  and  one  from  the  New  Red 
Sandstone  tn  York  county. 

No.  1.  B.  Gross  coal,  friim  York  county,  Penn.fylvanla.  on  B.  Ohmb 
farm,  on  Liverpool  road,  ibreefourilis  ofn  mite  noriU  of  Liverpool,  on  I 
Little  ConewBgo  creek,    Bpcciuien  collected  by  P.  Fmicr,  .Ir.    The  ooal 
is  from  ilie  Hcsozoic  rocks. 

"The  coal  lias  generally  a  deep  black  color,  with  sumewUat  pitchy  ap- 
pearance.   It  is  very  brittle,  breaking  with  eonekoidnl/raeture. 

Water  at  325= 4StO 

Volatile  Uydrociirbiins 19.489 

Fixed  Caibon 74-«8 

Sulphur B28 

Asb a.«« 


•  Report  of  I'rocrnM  In  llie  Lb1)oi_w.j  x,,  vui^duk 
t  U8».  tUporloriTogreMMM.  1X78,  nowlniircH. 
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"The  conl  ykliU  n  bulky  ^■'li  of  a  re.lUlali  liiowu  color.  U  lina  not 
lite  »ligUl(jHl  lenUency  iv  funu  ;i  ci»!ieri;iil  foku,  and  jii^lJn  volatile  iUHlltTs 
burning  with  n  non-luiiiiniius  Hiiiiie.  'Vbn  wiiicr  wns  uetlmuteil  at  235',  und 
npon  wilb'.lntwal  of  the  lieal  ilio  cnl  begins  lu  alisurb  wiiter  wllh  greut 
aviilitjr.  Bu  tlmt  In  two  lioiirs  il  liua  ru-ubaurbcd  lilxty-llirae  per  cent,  of  the 
oiUfjiuit  of  watw  originally  [ireseul." 

Throwing  out  llie  wutur,  sulpliur  anil  ii&li,  tlii'  |ir()|x<ttion  stands ; 

■ FixeilCarbnn ao.0113 

^^HVoliiLilB  Hydrocarbons 19.907 

I^^^^Volatite  Hj'tlnMarbons  to  Fiitud  Curbon,  as  I  to  4.03:J. 

No.  2.  Ciial  liixty  feat  btlow  bottom  of  Bed  B.  iit  Burnice,  Sulllvun 
oouaty.  PcQosylvaniit. 

Ttui  eiial  Is  fur  iliu  moat  piirt  coaled  witli  iron  oxide  und  inliltntlvd  sill. 
IL  liM  a  dull  dead  lumre,  and  ia  compact  and  brittle,  witli  very  irrognlar 
fractttre.  Tbe  cool  duea  uut  luive  tlic  aliglitest  tendency  to  coke  und  yields 
gases  wbtib  burn  witb  a  e«ry  feebly  luminous  flame.  After  cooling  (water 
cslitiuitioni  lliB  coal  immediately  begins  to  absorb  water  and  in  two  liuors 
Una  realiaurbed  about  siiily  pvr  ceuu  of  the  wat«r  originally  present. 

Wuter 5.815 

VolftlileMatler IS.Oftj 

Fixed  Carbon 112.820 

Sulphnr 474 

Ash 1».887 

Color  of  ash,  reddish  grey.  ' 

too.ooo 

IL«Ting  out  the  nceidental  impurilies.  and  counting  only  the  ignilible 
■ittuente.  tlie  proponion  stands  : 
»«ed  Carbon 80.514 
fcolalile  Hydrouirbona .  1B.480 
■  100.000 

■Votaiiie  Mntit'rs  to  Fixed  Carbon  ae  1  to  4.132. 
n  should  be  noted  that  this  coul  specimen  was  neccEaarily  taken  from 
'       near  the  outcrop,  wlucli  accounts  for  tbo  oxide  of  iron  euating,  tbe  iuGl. 
trated  silt,  and  In  part  far  Ibc  high  percentage  of  aah. 

A  aucond  specimen  of  tliis  same  coal  (sixty  feet  below  bed  B  al  Bcrnicc) 
tultcn  ffwm  under  belter  cover,  was  also  analyzed  by  Mr,  McCroath. 

"Tbe  co)d  does  not  coke,  and  the  gases  burn  with  a  verj/  faebiy  lumin- 
ous llamc.  The  coal,  after  being  dried,  liegins  to  absorb  water  rapidly, 
uul  lu  two  lioura  has  re-absorbed  sixty  per  cent,  of  the  water  originally 
piGsenL    Tliis  amount  is  not  increasoil  by  longer  eip-jsare, 


^Hl^^^ 

1 

^^^St^^H 

^^^H          Color  or  nsli.  reddUli-gra^ . 

100.000                 1 

^^^^1  But  in  till  tlicEu  experiments  the  water  re-nbgorbed  is  niMut  (he  same  :        ^| 
^^^V  tlmt  \a.  the  omI  re-absurtia  2.48  i»irU  of  water.    Irraspoctivu.  tlii^rofora,  oT        ^M 
^^^^m  the  HinoUDt  of  watei-,  Sec-,  driven  off  by  heat,  the  portion  re-nbsorbed  is          V 
^^^^1   )>r»ctically  cooBlAot ;  nnd  Ihie  pro|>erly  ia  not  deelroyed,  even  alUT  »ll  ibe            H 
^^^^f   volatile  matter  is  drivetk  off."                                                                                  J 
^^^f       No.  3.  Coal  from  opening  one  and  a  balf  milca  east  of  Bernice,  SuIUtiW        ^M 
^^^B     countr,  Peunsvlvania.    Ton  bench  of  coal.                                                         ^| 

^^^B      ]ina  a  soniewbnt  sliiiiv  anueiLranre  with  Inminaied  strucinre.     Tlin  i;b<iui         ^I 

^^^H           Volatile  Mutter . 

...  fll.««^^^^B 

^^H           Color  of  ash.  cn-am.                                                              ^^^H 

^^H                                                                                                        1U0.0O0              ^1 
^^^H        No.  4.  Sullivan  county,  one  mile  soulb  of  Laporte.     From  S.  Hall's        ^H 
^^H    drift.                                                                                                                      ■ 
^^^H        "Tliecoal  has  a  dceiibhurk  dull  liistrc;  it  is  ratber  friable  ;  contains  som*       ^H 
^^^H    slnte.    It  does  not  sliow  the  it1ighl«Bt  tendency  to  form  a  coherent  cok« :       ^H 
^^^H    tbe  raUlile  matter  burns  with  a  ferUj/  biminuits  flame.    The  nial  ttcls       ^H 
^^^V     generally  in  tbe  same  way  as  tbat  ttam  the  Bemice  lower  coal  bed.                    ^H 

.^  ^^^^^^M 

Color  of  asb,  red. 

lOo.noo          ^1 

Throwing  out  Ihe  flulphiir.  water  and  ash,  and  counting  ilie  ii^niiilile 

ILUuniB  only,  these  coala  show  the  foUowiug  proporLlon.i : 
Colli  No.  a.      Coal  No,  i. 
bed  Carbon 71.846         71.046 
4))iiU1e  Hydrocarbong 2B.3S4         28.354 
100.000        100.000 
iUiopmportlonaorVolaille  Mailer  and  Fised  Carbon,  arc  for  No.  3. 
1 1.SS7  ;  and  P>r  No.  4.  as  1  lo  a-fi37. 
There  arc  several  points  touching  these  conls  which  areuoteworthy: 
1.  Thay  range  in  propiirlion  of  Vulalile  Matters  to  Fixed  Cnrlion  from 
bituminous  lo  sc mi  bituminous  coala ;  these  proportions  Iwing  1  lo  4.0S3  ; 
1  lo  4.132  ;  1  to  2.537 ;  1  to  a..'S37. 

3.  They  carry  an  unusual  percentage  of  water ;  these  porcoiitagcs  being 
4.810  ;  5.815  ;  7-930  ;  O.SHO. 

9.  The  gases  driven  olT  burn  with  a  non^lumlnous  flame. 

4.  None  of  tlie  cuhIs  coke, 

6.  Alliiftlie  four  coals  re-absorli  in  a  short  lime  fully  00  %  of  the  water 
wUob  has  been  cupelled  by  raising  their  temperature  lo  33.1*  F.,  in  this 
differing  from  all  the  other  Pennsylvania  coals  hitherto  examined. 


JWm  f 


upon  !ha  OiilUeti'on  of  Coin*  and  MednU  now  upon  Exhibition  at 
ttta  Penntyltania  Muneam  and  School  of  Induitrliil  Art,  Mttuorial 
UiM,  Fairwiunt  Park,  Philadelphia. 


w 

^■b  obj< 


Bt  IIbhrt  rHiLLiPS,  Jr  ,  A.  M. 
(Jtead  b«fvr»  the  Amtritan  PhilotitpliUal  Sodely,  Feb.  7.  1879.) 


■  object  of  this  display  is  lo  present  Art  bb  typifled  upon  coins  and 
nedats.  from  the  oarliust  known  i>eriod  aniil  the  present  time,  so  as  to 
■hnw  tlie  student  the  nature  and  character  of  the  deveiopmeol  of  SBstlietlc 
cultnre  as  oxbibtled  by  tlic  aid  of  Numisniatic  science. 

The  chaogu  itnd  advance  presented  by  ilie  inspection  of  cnins  and  medals 
li  a  rast  cliain  of  ever  closely  Joining  links.  Prom  tlie  very  beginning  of 
culnage,  rmm  the  rudest  of  nil  ancient  coins,  the  Persian  daric  or  the 
tortoiM  of  .^gina,  lo  the  ma)eslic  niudalllans  of  Syracuse,  step  by  Btcp 
every  inch  of  tlie  onwanl  march  of  Art  may  readily  be  traced.  Tlie  earliest 
of  all  known  coins  exhibit  on  the  revcise  only  a  shapeless  punch  mark,  are 
,  ^ifi  work  of  unskilled  haDds.  are  defective  in  type,  in  siiape,  in  inscription. 

I  latest  (or  most  niodiTn),  present  complicated  and  intricate  devices 
I 


J 
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Tlie  present  exiiibiilon  la coiiiimmclI  of  Lhecallcclioasnrouinsuiil  atetUl* 
livlunging  re«pccLivt.-t)'  lu  tlic  Library  Ciimi»iiyaff1iilitili!lplua,  llto  Imeri- 
i«n  Phil'isopliical  S'lciuly,  ami  tho  NumisDintic  and  Antiquaruui  Sucieijr  nf 
PliitiulelpliU.  uuder  (lie  tare  uf  wh<t:li  Uller  Scmiuiy  tiiu  ooUcciionA  Imvt 
lieea  deposiiuil  and  arraiig^'l  ^S"'  Cum  milt  ec,  of  will  cli  I  ani  ilie  Clialrmau. 
A  fow  private  individuula  linvu  bIbq  conlribulei!  lu  the  exliibllion. 

Tlio  dlapluj  may  t>e  divided  into  tliree  great  licada,  vli :  Coin^  OK'dat* 
and  bikcDS  (embracing  JelUiaa),  to  tlie  main  Teutures  uf  which  I  aluill 
briefly  advert,  beginning  for  coDvenLetice  Dalce  with  ttic  second  general  Bob- 
illvlfion. 

Tlie  case  containing  the  medals  of  tlie  Societies  Is  n  flal  nne  of  Ove  Irnys 
on  ibe  western  wall  of  tbe  main  bail  of  the  building  lo  tbo  light  of  the 
vntrance  of  the  India  room.  They  are  of  gold,  silver,  cop|icr,  bronsc,  brasa 
and  lead.  Tbe  first  series  lo  be  noticed  i«  one  coosisling  of  thlrly-on* 
bruoxo  medals  of  largo  Bii'.es,  cominemorating  victoriea  anil  notable  evv 
in  tbe  lilatury  of  the  empire  of  Kussia,  from  the  lime  of  Peler  llic  Oras' 
iliat  of  Catharine  the  second.  They  are  all  of  very  high  rollef,  and  1i«ar  for 
llie  most  pari  on  their  obverse  the  nude  bust  of  that  Empress,  exliihillng 
bor  as  a  young  woman,  and  as  lime  pa&ses  on  sbowing  the  altemtiuos  ll 
has  caused  in  ber  appenmncc. 

There  arc  silver  medals  given  by  Kings  Qeorge  First  and  Second  to  tlie 
North  AniericAD  ludians,  ufsuully  worn  by  the  sacUenis  as  gorguts,  and  ln> 
lurrcd  with  Ihem  at  Ibelr  d-^cease. 

The  one  which  bears  the  head  of  King  George  tbe  Seixind  is  stal«d,  in 
Vaux's  life  of  Anthony  Benezet,  lo  have  been  cut  in  America,  and  Is 
lieuinlly  worthy  of  uoiice  on '  that  account,  oa  having  been  the  drat  meiUl 
ever  made  in  Ibis  ruuntry.  It  is  cut  in  very  bold  slylc,  altbougb  [bo  re- 
vetae  ia  decidedly  stiff  of  execuTioo.  Tlie  obverso  bears  tbe  bust  of  KlR|t 
George  the  Second,  wllb  his  titles,  the  reverse  a  Quaker  seated  on 
ground  is  receiving  fhim  (or  handing  to)  an  lodluii  ihe  calumet  of  pmce : 
around  is  the  inscriptiou,  "Let  ua  look  to  tbe  moat  bigb  who  blessed  onr 
fathera  witb  peace." 

Another  sliver  gorget  hears  on  tliu  obverse  an  antique  view  of  tbe  eily  of 
Montreal,  on  tbe  reverse  engraved  tbe  word  "Mohisraus."  iiad  in  Bcrl]<l 
ibeniuiie  Tangraa.helag  probably  the  appellailon  of  ihe  cbieilain  to  whom 
II  had  been  presented, 

The  luditin  niedul  of  George  the  First  bears  on  Uie  revurse  un  Ind' 
iinned  wllb  a  bow  and  arrow,  taking  aim  ut  a  stag. 

A  scries  of  well  cxeculeil  mcdats  represents  acenea  in  tbe  lives  of  Louis 
XV.,  Lnuls  XVI.,  Marie  Anloinctlc.  Ij>rd  Uowe.  Lord  Cornwallis,  Suwar- 
niw,  and  others.  There  are  fine  medals  of  Rousseau,  Lafayette,  LlebnitR, 
Gauss.  Tbierscli,  R.  H.  Patterson,  Dnvid  Itltlcnbouac,  Buntelius.  Cbwlm 
XII.,  of  Sweden,  Louis  XVIII..  Na|iolc<m  (commomotMttlng  Ihe  iiitroduc* 
lion  of  vaccination).  Napoleon  and  Josephine  (acmlntod).  MuniuisofOmn- 
by.  Earl  Blldarc,  one  oommemoniling  tbe  mlllenial  anniversary  ft  Ilie 
Kingdoms  of  Sweden  and  Norway,  one  of  King  Augustus  of  faland,  and 
•Aber  celebrated  persons  and  eTcnts. 
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vies  reprceeaU  lite  "Hcdullk  Iliatory  of  Ilie  Ajnerican  Revolution." 
Fbidi  appeflf  Fnuihlin  ami  Wasltlugton  will)  vitrlouesymbullcnl reverses. 
xlalaorPitl,  of  Penn,  and  qiiiip  a  numlwr  of  Wnshingtiin.  em- 
Ing  iliB  "Mnnly."  Hie  "8an«)m,"  tlie  "EccIosIod,"  t]w  "C.  C,  A. 
is  in  glory,"  &c..  &i:.,  &c.;  medals  coin  memo  rati  ve  of  the 
IB  of  1614,  anil  tlmt  of  17S3  ;  one  tjiveu  lo  DeHeury  upon  llie  cnpturc  nf 
r  Point,  a  tine  gill  medullbn  of  tlic  Ear]  of  Essex,  cat  by  tliti  ui!lu- 
A  Simon,  In  Ihc  days  of  tbi!  Cninmonwealtb. 

Ifiiurcstlng  s«ri«8  of  meduk'ts  in  copper  ranging  hi  dale  from 
T984  to  1(00,  reprcMntlng  various  occurreuccH  In  the  wars  between  Kin^ 
Plilllp  iho  Second  of  Spain,  and  the  UiiUed  Provinces.  A  quaint  eilvor 
nuKlalct  (if  the  Sixleenth  Century  luiB  on  the  obverse,  David  playing  upon 
tlie  liarp  licfnrc  Saul,  and  on  the  reverse,  David  slaying  Uollatli,  A  medal 
uf  Sir  Humphrey  Davy  and  mio  of  Mitlihow  Boulton  are  especially  notice- 
able for  tlic  boldness  mid  finish  of  their  execution,  as  well  as  one  cul  by 
Kgr  (the  moihilllfit  of  the  Uniiud  Stales  Slim)  for  Colunibia  College.  Now 
city,  Iwaring  on  the  obverse  n  inagnidcent  femnle  bead  with  the  in- 
"Light,  Liberty,  l^aw,"  There  IsalMi  a  modul  of  lion,  Eli  K. 
1^  President  of  tlia  Numistuatic  and  Antiquarian  Society  of  PhiWlel- 
^  laeiied  on  January  1,  1870.  in  commemoration  of  the  Tivunty-flrsi  an- 

nr;  uf  the  foundation  of  that  Society  (also  cul  by  Air.  Key). 
^  eapecial  atteuiiun  should  be  given  to  a  remarkably  complete  aerit^n  of 
il  medals,  seven  hundred  and  sixty-four  in  numlier,  starting  from  Po|>e 
■Wtin  V.  (1415).  and  ending  with  Pius  IX.  These  medals  were  du- 
poaiied  by  TImmas  Hockley,  Esq.,  of  Pluludelphla,  and  are  In  a  case  by 
tiuniMlvas  in  the  main  hall.  They  are  of  line  execution,  and  of  great  his- 
ttlnturcst.  Among  them  may  be  liiund  two  engraved  by  Bbmbveruto 
Mr.  one  of  Clement  VIII.  (1530-1584),  (Xo.  47).  rep  resenting  Joseph 
hlg  IllmMlr known  to  his  brethren  (being  In  allusion  to  Ihe  Pope's  fht- 
ll  fbelln^  toward  the  Florentines,  his  compatriots,  despite  their  slight 
tutle  towards  him)i  another  (No.  S3J,  of  Paul  III.  ('.S34-1049),  ex- 

n  bust  of  that  Pope  with  Ganymede,  and  an  eagle  on  ttie  reverse, 
irera}  of  ilie  medals  refer  to  the  opening  and  the  closing  of  tlie  Porta 

Various  medals  refer  to  the  wars  waged  against  the  Turks  by  the  S|ianiard8 
and  the  Venetians.  No.  M  represents  the  victory  of  Lepanto  la  1371  ;  No, 
BO  refeni  lo  the  conspiracy  and  punishment  of  Cardinal  Caraffa  and  his  ac- 
oonipliras;  No.  no  (Gregory  XIII. ),  (1572-I.17.'i),  eommemoralBa  Hie  mas- 
■DCrs  of  Saint  Bartholomew  ;  No.  130  tlie  Reformation  of  the  Calendar  In 
I3M:  till.  US  (Gregory  XIV.),  exhihils  the  Po|>e  giving  to  his  nephew 
Hercutm  8Pin<liHti  the  banner  of  the  Holy  Church,  upon  his  departure  lo 
flghl  ngiiinsl  the  Frenob  ProtesUnls  in  ISUI  ;  No.  ISl  (Gregory  XV. ,  1921- 
lO^S).  rrprvscnts  the  oinonization  in  llj22  of  the  Saints  Ignatius  Loyots, 
irniiciD Xavier,  PhillpdeNeii,  Isidoraand Theresa;  No. :!43 (Innocent  X-}, 
U>ly  Ulioit.  being  in  reference  to  the  condemnation  of  the  doctrine*  uf 

Ljaosenisia;  No.  2114  [Alexander  VII.),  represents  the  Csstle  of  St. 
:.  AUEii.  piiiLOB.  BOc.  XVIII.  103.  T.     rniMTBD  maiicu  30,  IBT9. 
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Angclo  adorned  with  BtntucB  ;  No.  313  (Clement  X..  lfl70-lt!7R},  commMn- 
onttes  the  vicLorj  o(  JoIid  Bobieski,  Kin^  of  PuUnd,  over  llie  Tarlu.  aod 
cxiiiblls  him  ofTeriDg  to  the  Pojie  the  Ikgs  captured  Troui  the  coiiqiieccd 
enemy:  No.  338  (lunoceot  XI..  1016-10.40),  ilio  conduiunutiou  of  Muliaos; 
No.  !143  refera  to  IUb  alliaaw  uguinst  the  Turks  formeil  by  iDiiiiceiit  XL. 
tbe  Emperor Loiipald,  John  III.,  King  of  Polaud,  and  the  Dogn  nf  Venice 
In  1084  ;  No,  335  (AleMndor  VIH.,  l(J80-18ai),  the  capture  of  Ihu  Hons 
by  the  Veoetlnna  frotn  the  Turks  (wc  ni.ty  note  ttint  the  Parthenon  wu 
ilestroyed  by  Venetinu  bonibshclU  in  this  eacuuater  ur.or  nurvivin);  ll 
hand  of  lime  for  ccntarieB  after  ccntiiries);  No.  391  (Clement  XI.,  ITOC^ 
1731),  rcprGaenta  the  mission  of  OaTdlnnl  de  TouruDn  to  Ohloa  ;  No.  890, 
the  innciiinu  l>y  which  the  olwlisk  of  the  Fitiza  del  Monte  Cettorio  at  lb 
wns  elevated  :  No.  440  the  arch  of  Coasl&nline  at  Ronii> ;  No.  4SJ  <CI«ineat 
XIir.1,  the  city  and  foriress  of  Civiia  Vocchia  :  No.  3,10  (Piue  VII..  180»- 
1633),  the  bringing  bock  of  the  Laocoon  from  Paris  to  Ilomn ;  Xo.  MI, 
augel  delivering  St.  Puter  from  prison  ;  No.  573,  ihs  iuiroilnclion  of  vm- 
clmtlinn  Into  Uic  Btntus  of  the  Church;  No.  .'iTT  (Liio  XII.,  td!3-ll^a^ 
Saint  Peter  aoDouncing  the  opening  of  the  Jubitro  ;  No.  07!)  (Pina  IX.), 
Romo  triumphant  wrap[)ed  in  the  Punlilical  fliig ;  No.  RSI),  incd]il  fkir  ihoK 
who  exhibited  their  fidelity  lo  the  Pope  ;  No.  B8U,  medal  Tor  the  PuotMcal 
volunteers ;  No.  700  and  No.  703  relate  to  the  visitation  of  the  ctiolcM  in 
1854 ;  No.  706,  the  opening  of  ilie  railway  from  Rome  to  Fntscatl ;  No. 
7^,  Daniel  in  the  Uoq'b  den,  refers  lo  the  Piedmontcsc  Invuslun  of  1801 ; 
No  744  and  1-Vi  ciimmumontte  the  eighteen  httndredih  anniversary  of  tlw 
martyrdom  oF Saint  Pelor  and  Saint  Puul ;  No.  734,  the  l{i)mnn  exjUBitlon 
of  1870  ;  also,  eight  special  meifaia  of  Pins  IX.,  commemonitingthe  a 
menical  council,  and  the  twenty-sixlb  and  iwentysevenlh  years  of  tlie 
papacy ;  in  all  seven  hundred  and  sUty-fout  medals. 

This  ma^nlflcent  seriaG  Is  replete  with  interest  lilslorlcal,  archiientiUMl, 
anialicnnd  numismatic.  Many  of  the  public  works  and  buildings  of  Rflme 
are  flgured  both  in  tlieir  former  and  present  conditions ;  churelies,  tiasUieu, 
facades,  palaces,  aqueducts,  armorial  bearings,  sepulchres,  canonization^ 
victories,  are  all  represented  in  IhU  (very  rarely)  cumplelo  collection.  Tlie 
workmanship  is  of  the  highest  order  of  merit,  and  the  mcdaU  are  In  tlie 
finest  possible  condition.  The  example  of  Mr.  Hockley  is  one  worthy  of 
iinitnlion  by  our  public  spirited  ci  lizuns.  who  in  so  many  instances  reqaln 
but  the  knowledge  of  a  need  to  be  brought  to  their  notloe. 

Acconling  lo  Henin,  there  arc  »ix  pnind  chnmologlcil  epochs  ot  onlmgo. 
oil  of  which  may  with  great  certainty  bo  known  from  Uie  Indlcaito 
niforded  us  by  the  metala,  the  Icgendi,  the  form  of  letton,  methods  of  ft 
lication  anil  style  of  art. 

FiMi.  From  the  first  invention  of  coinage  lo  Ibe  lime  of  Alexander  the 
First,  King  nf  Macedonia,  i.  *.  from  about  the  seventh  century  B  C.  to 
the  year  494  Q.  C,  This  was  the  rudest  epoch  of  the  art ;  the  metal  waa 
mainly  silver,  some  llllle  gold,  and  no  copper.  The  f  irtn  of  thf  enins  htm 
globular  and  irregular,  bearing  on  llie  reverse  tUe  rude  puncli  mark  («r«u 


earri),  uid  Minieliines  Ibe  Inciiscd  figure  of  llie  obrerao.  The  legends  were 
of  the  simplest  character,  being  only  the  aHmes  of  cities  or  mngisirateii, 
(otiKtinies  rrom  left  to  rigbt,  soinotliues  ia  the  coalrary  direclioa,  and 
sainoltpiea  nturning  in  tbo  rnimner  known  as  Bouttrtphoiion. 

Tlio  artists  who  produced  these  coins  did  go  without  niiidcla  or  tbe  ac- 
fcea(>ri(:s  or  n  later  age.  nnd  arrived,  nature  led,  at  a  style  both  sublime  nnd 
tnio.  A  remarkable  ditferonce  eiiisls  between  ancient  and  modern  coins, 
ilip  foriner  being  of  extremely  bold  esecuiion  and  high  relief,  while  the 
lutler  nre  compamtively  flat  aod  low,  llie  haat  relief  preserving  Ihu  tyiit-S 
of  tlie  coins  longer  aher  catering  into  circulation. 

S»f0iid.  From  the  death  of  Alexander  the  First  to  tlie  time  of  Phi1i|>  the 
Second,  the  father  of  Alexander  tlie  Qreal,  B.  C.  850. 

It  wua  during  this  iieriod  that  the  arts  attained  a  very  high  perfoction  iii 
Oreecv.  and  it  has  been  l>elieved  thai  tlie  fine  engraving  upon  cuiDswaji  ex- 
ecuted by  (he  bands  of  artists  slillled  in  the  working  of  precious  atouos. 
Copper  coinage,  but  iu  emidl  quantities,  now  began  to  be  used  as  currency. 
Iwing  firel  struck  (in  JIncedoniii).  by  Aiuyiilas  Second  (307  B.  C),  and  is 
n-fctrwl  lo  in  a  iMssage  in  "  The  Frogs  "  of  Aristophanes  us  having  been 
but  lately  intixKlncod  into  Atbcne.  Simplicity  was  still  preserved  in  art. 
leading  to  the  grandest  results. 

Third,  Prnm  the  accession  of  Philip  the  Second  to  the  subversion  of  the 
RiuuBn  Empire  by  Augustus  Ctesar  (B.  C.  30). 

Now  ihe  arts  hrul  reached  their  itpogee,  and  coin  nder  coin  may  be  cited 
m»  e\»f  d' itneTft  of  the  skill  of  the  ancients.  The  inscripllons  became  more 
Gnmplcx.  eubrucing  titles  of  mtglsl rates,  divinities,  dales,  monograms  and 
■iniilar  indicivlions.  Regularity  and  exactness  are  now  more  characteristic  of 
the  coinage,  and  the  art  of  striking  reached  a  greater  degree  of  precision 
than  ever  before.  The  mechanical  means  employed  were  still  simple,  and 
rcuialned  so  for  many  centuries ;  the  remarkable  results  oljtuined  ttom  such 
■lender  appliances  are  the  more  noteworthy  from  that  fact. 

Fattrth.  From  Augustus  to  Hadrian  (A.  D.  117).  The  decadence  of  art 
uid  lUe  diminution  of  the  Importance  and  ]>rorogatives  of  the  Grecian  na- 
Ihina  licgnn  now  more  sensibly  to  make  themselves  iwrceptllile.  Tlie 
niOD<!7S  struck  by  Independent  cities  lessened  in  number  aud  excellence, 
»iiil  nwDy  nal ions  lost  their  former  rigiit  of  coinage.  Copper  began  lo  usurp 
'be  plHCQ  iif  oiher  metals,  twing  issued  in  much  larger  quantities  than 
'brmerly,  and  the  arc  of  coinage  commenced  lo  exhibit  symploms  of  decay, 
B'tlioiigh  IWinl  suggestions  of  former  grnndcur  occasionally  occur. 

yiflS.  FromHadnantoOallienu8(A.  D.  260).  Great  and  rapid  was  the 
'*»cliiiv  of  art  in  tliis  period,  full  of  troubles  of  nil  kinds  for  the  empire,  sur- 
K>uni]«d  by  harborUns,  and  torn  by  intesUae  dissensions. 

Btxtk.  From  GalUenos  to  the  fall  of  the  BRstern  Empire  (1453).  The  arts 
»Xl  completely  Into  barbarism  during  this  long  inlcrval.  There  is  hut  little 
X  in  tbo  coinage  of  eitlier  the  Bastcrn  or  Western  Empires,  and 
Q  repel.  The  coins  became  harah  and  Imrd,  and  dually  lost  all  truces 
reteusious  lo  the  name  of  art.     Thu  Imperial  Greek,  the  C'Olooial 
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I  and  the  Aiitonomotis  acriei  bail  loog  dlsapiKflri'il.  llio  onlj-  clrcuUlIc^ 

r  nicttium  vrus  the  Rutnnn  coiaage,  now  Uecuine  biubaroiu  tn  tbo  e; 

I  and  small  In  number.* 

Tlie  oxliili[Lion  ofcuiiiB  la  in  a  8iiu]dliig,caBe  nuat  lUa  coairo  or  ilie  lun 
roDiii.    Nnltirully  it  Blnrie  nillt  the  enriiest  of  all  linown  i^oinii^  (nlmiit  Ti 
B.  C],  Ihc  Pertian  Darie.  n(  nhicli  an  example  in  siKvr  U  «howii. 
bears  on  tUi!  otivcrae  u  kni^etiiij;  arclicr,  while  lUe  reverse  is  eimply  tl 
Tude  piiticli  innrk.  aacb  hg  is  found  only  on  the  most  Hucieul  cotnagos.    ~ 
o  these  coins  that  allusion  is  nmde  in  the  story  told  of  Agtviluiis  bavji* 
'n  overcome  by  thirty  thousiLnd  archers,  meaning  thai  tliat  n 

I  PeiBinn  Unric  had  been  exiKndc^l  to  pmcnre  bis  defcHt 

Two  large  silver  coins  of  Alliens  (known  us  Tetnidrachma  from  ilir* 
sIkiOi  one  ubont  400  B.  C.  liie  other  peflin|«  two  hundred  years  hitfr.  o 
blliit  (he  mrMlificntJon  of  typo  and  cUangeof  workmnnshlp.  On  the  n 
ihe  rude  urclmic  owl  ia  bold  relluf  with  great  staring  eyes  has  given  plm 
tn  n  less  aggressive  bird  :  the  simple  inscription  AHII  l>ns  received  in  add  J 
liiin  tho  names  of  Ihe  moneyersi  the  dlotn  and  olive  branch  lend  additions  « 
MgniDQince  to  Ihe  bird  of  wisdom.   On  the  obverse,  the  thnrougliiy  Egj(^K  "* 
lian  type  of  face  displayed  on  Ihe  helmeted  head  of  Pallas  has  been  n 
morphoacd  In  to  the  now  generally  received  conventional  type  of  Onwkmi 
In  Huilquliy  these  cuius  were  known  as  maiden*,  referring  to  the  spiiiiiLeK  ■•■ 
hood  of  the  goddess  represented  upon  Ihum,  and  also  as  "uwls,"  from  ihM-  ^ 
figure  upon  their  reverse.    In  one  of  the  Greek  dramas  a  niiscr  is  siwkf  -^^ 
of  as  having  myriads  of  owls  roosting  beneath  his  roof,  meuniiig  tlul  li^  ' 
bad  large  quantities  of  iliese  coins  concealed  in  his  liouse. 

A  tine  Cislopborua  of  Apamea  presenting  the  sacred  ehta  of  Diunyac 
veloped  by  serpents  is  wortliy  of  particular  notice.     Tlie  ^istophor)  are  t« 
tmdrachms,  whlcti  bear  as  their  generic  tyjie  a  wreatli  and  berries  of  ivj 
anrrouoding  a  chest  whence  issue  serpents,  being  in  reference  to  ilioae  a 
ried  in  prucesaion  by  the  Bacchantes  in  llieir  orgies,  eepecially  in  AbL- i 
Minor,  where  the  snnke  was  revered,  and  considered  as  an  emblem  an»-  * 
tutelary  god. 

All  llie  clatophori  wbicb  exist  are  tetmdrochms  »f  silver,  uniform  IM 
weight  and  fineness,  and  were  struck  by  siime  one  of  tlio  following  cltttt- 
vIe:  Apamea  In  Phrygla,  Bphcsus  in  Dorio,  Laodicea  in  Phrygia,  Perga 
mos  in  Mysla,  Sardes  and  Trallea  in  Ionia. 

Thoy  were  of  such  exceeding  purity  and  Anene-ss  tliiil  the  Ron 
receive  no  olher  coins  in  payment  of  Ibe  tribute  moneys  eiaclrd  from  Ihtf 
e'.ties  of  Asia  Minor  ;  for  this  purpose  tliey  weret-olnedln  great  abundance, 
and  in  ancient  days  were  very  plentiful,  aUhough  at  the  present  time  thoy^ 
have  become  of  quite  rare  occurrence. 

M.  Acilius  Id  bis  triumph  from  Corinth,  bore  In  procession  2H8.000  cU- 
tophori.  Cn.Mnollus  ViiIbo,  230,000;  L.  Amlllus  Regillils.  after  a  vktory 
nvcrtbe  Antiocb  fleei,  131,000;  Sclpio  AEktica,  931,070.  It  Is  pnibahlo  tbftt 
these  pieces,  upon  their  nrrival  at  Rome,  by  reason  of  iliolr  superior  fli 
•Henlti,  Niiral<mDtl<(ue  Auvleiine,  ;Hiiilm. 
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«>iid  qtmllt]',  were  nt  onpe  recoincd  ; 
l>r«sc&t  Bttircity* 

Citia  mgitlea  cxisled  in  llie  Mcred  riles  of  the  PanntlienivB,  or  Diana, 
Steusiiiin.  CercB,  Tlieogamift  Proserpine,  aud  tlie  Dionyeia  or  orgies  of 

Vpi'a  tbelelnidnichTOSof  Elpusia,  Berpcmswerelliesymbolssurrounding 
or  iasaiog  from  tbe  cistu,  either  as  representing  divine  itllribuica,  or  llio 
ful)Ie  of  Ericlilhon.  On  olliers,  surrounding  Ilie  cbest  were  various  om- 
Ii1eni«,  lucli  u  romis,  tlie  pudenda  niuliebre,  food,  drink  or  fruits,  and  it 
^riM  Vioked  upon  as  a  hclnoutt  ucrilege  (o  divulge  ibe  meaning  of  tbese 
r«condiie  objects, 

A  I}'i«  ftlMi  exists  in  wlitcb  Bacchus,  in  womanly  garb,  is  figured  scAled 
utMMi  llie  tiilD  ntysllea.  holding  in  his  right  liand  n  iliyrsus,  below  which 
nre  twn  serpents  knoll ed  n ml  twined  logetber.  CbeaW.  whence  ferpents  are 
aiit- issuing,  are  found  on  the  ooins  of  Anchialis  in  Thrace,  Sitrdis  Nikaeu, 
Pergnnioa,  Pcrinthos  and  Tcoa. 

A  qulnariiu  of  Augiwlus  Ctraar  exists,  on  which  is  engraved  the  cista 
lieiuecn  iwo  •erpcniH.  nod  over  which  hovers  a  victory  with  tbe  Inscrip- 
lion  Asia  Bkcepta, 

A  fine  lelmdrachm  of  BccotlA  exhibits  nn  the  obverse  the  famUlnr  Bcco- 
tlan  shlrlil,  and  tin  the  reverse,  a  cippus.  The  type  uf  the  buckler  took  its 
tirigin  from  the  wnown  acquired  by  tbe  workmen  of  this  nnllon  from  their 
■kill  in  IhiM  mannfarture.  In  Tlomer  we  find  monlion  niaile  that  the  shield 
of  AJax  was  nuiJp  at  Hylo  in  Bieotia.  Borne  authors  have  imagined  it  lo 
Iw  a  pcrverteii  iy|ieof  the  Egyptian  scarnbiEus,  while  llie  cippus  represenia 
the  puri  Heat  ions  and  1'istralJuns  used  in  the  worship  of  Bacchus.  This 
lulcr  opinion  seems  lo  be  further  bornf.  out  liv  the  fact  that  the  head  of 
tlw  Indian  BacchUB  is  also  frequently  found  upon  the  coins  ul  Ihis  country. 
A  didrachm  {i.  f.  a  piece  of  two  dmchmna)  of  Tarcntum,  exhibits 
*Ikr«i.  the  fabled  founder  of  the  cily  (a  son  of  Neptune),  riding  u|K>n  ii 
<lo|p1)in.  The  eoinage  nf  Tnrcntum  is  numerous,  presenting  ninny  dif' 
ftrcnt  types.  Is  always  well  executed,  and  exhililts  a  high  degree  of  culture 
and  an. 

A  didmchm  of  Argos  shows  on  the  obverse  a  running  wolf,  while  the  rC' 
tentr  has  solely  the  letter  "  A"  within  the  rude  punch  mark  characteristic 
<if  the  ancient  period  of  lis  coinage, 

On  Mc*snna  we  find  the  type  lo  be  a  running  hare,  nn  the  reverse  a 
Hguro  in  a  chariot,  of  which  the  execution  while  bold  is  rather  rude.  Ucs- 
•Ul*  ia  fabled  to  have  been  fouudcd  about  1000  B-  C.  under  Ihe  name  of 
Zaacle.  on  api>elluiiuu  which  was  clianged  alioui  1)114  B,  C.  DeaLroyed  by 
lh«  CanhngiDians  In  VM  B.  V.,  it  was  subsequently  rebuilt,  and  in  2ti-J 

■X<rrK.-U»m«  Den.  X.  h.  vn. 

Al«.  Xma  :  Pnnellili  >la  CIltopliorlK,    I,iie.Iiiii,  ITJi. 
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B.  C.  Hder  having  bi?i?n  cnptured  by  the  Mftmertines  il  rccolvi-'d  Uio  n&KK^' 
of  Mnrnerlina. 

Rliodus  preeeats  the  radiaied  head  of  Apollo,  and  oa  llie  reveree  a  nw^MS 
heing  a  ao-cuUed  epcnking  type.    Simtihuitn,*  howevur.  consiilRTS  IK  w> 
ll.iwer  not  tii  be  ii  rose,  bul  the  Punic  apple  {Balauttwj,  ciiing  Isaac  V«=^* 
sins  as  his  authority.     Tills  plaul  was  uaed  for  dying  veslineiils.  and  Ic  iC 
known  to  the  modern  Arabs.     An»rdlng  to  Theophraalus,  iU  flower  ^m 
semliled  that  of  ilie  rose,  and  Clement,  of  Alexandria,  Btnies  that  In  t-  ' 
Thesmophoric  rites  women  wore  not  allowed  to  make  use  of  it. 

Upon  Ibe  coina  of  MauilU  (now  Marseilloa).  we  Sod  a  walking  lion 
fine  workmanship  ;  on  Syra  cuse,  the  head  of  Proserpine  In  on  Ineuse  *rr= 
rounded  by  dolphins,  on  the  reverse  a  figure  in  a  chariot,    lu  the  coins  a^ 
medalliona  of  Syracuse,  ancient  art  reached  itshicheat  pinnacle  of  pcrf^ 
tion  ;  Ihey  are  beautiful  of  deeign,  grand  and  graceful  of  execution,  bold 
relief. 

There  are  coins  of  Ale.iander  the  Great  of  Macedon,  and  a  fine  TclT"" 
drachm  of  his  father,  King  Philip  llie  Second,  beara  upon  the  ohveise 
powerOil  bead  of  Zeua,  on  the  rererae.  a  horseman  wearing  the  hat  peciM 
liar  to  Macedonia,  surrounded  by  tlio  Inscription  tl MtlllDV.  The  c— 
lebriEy  of  the  SlacedonliLn  and  Thracinn  horse  probably  led  tu  its  iulopti<^ 
as  a  national  type. 

An  eslremely  rare  and  fine  silver  coin  of  Julw  the  Second.  Kin^  of  Ni^: 
midla,  ia  noteworthy  on  account  of  lis  historical  interest  ns  welt  for  its  &^ 
tislic  merila.     It  liears  on  the  obverse  the  head  of  that  monarch  with  cnrl 
liair  and  a  conical  cap  ;  on  tlie  reverse  a  temple. 

Adidrocbm  ofVelia,  in  Iiocania,  presents  a  fine  head  of  Apollo,  and  o 
the  reverse  a  lion  destroying  a  stag. 

Tolradracbms  of  Antlochus,  nud  one  of  Lysimachus,  of  ma^niflceoM 
workmanship  and  grand  design,  in  the  flnesC  possible  preservation,  mo^ 
especially  claim  the  attention  of  the  student  as  exatnples  of  Orociaa  art  IM 
its  flnest  stage  of  development. 

These  coins  are  two  tliouaand  years  old,  and  are  almost  as  fPesh  ms  tli— 
day  they  left  the  die,  while  Lheir  entire  genuineness  and  auihentidty  la 
yond  Ibe  faintest  cavil  or  suspicion. 

Space  will  not  permit  Ibat  we  should  enter  into  a  full  description  of  bIJ 
Ibe  beautiful  and  artistic  objects  which  this  exbihllion  comprises,  and  WV 
must  content  ourselves  with  a  rapid  survey  of  tliti  must  salient  fuatnrcs  oB 
this  display. 

There  are  also  a  number  of  flne  copies  of  race  Grecian  coins,  and  an  es-- 
pcelally  noticeable  selection  of  forged  Roman  first  bronscs,  executed  br  ih«= 
celebrated  Padunan  forgers,  Jean  Ciivino  and  Aleasmdto  Buasiano,  in  thw 
sixteenth  century.  The  work  of  these  artists  has  long  been  sought  after  on 
an'ount  of  ila  exceeding  great  merits  of  design  and  execution,  woriliy  to 
rank  with  the  best  workmen  of  aallquiiy.  Many  of  these  pieces  are  puM 
s  of  the  forgers'  brains,  no  origiiuls  ever  having  oxbted,  white 
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others  ore  well  engraved  cDunWrfeits,  Tliese  were  orlginnlly  sold  only  ns 
ciiplra  or  nnliqnea,  l>ut  tlieir  mnkcrs  were  aubseqiienlly  imUiced  to  dis- 
pone ori1i«in  as  genuine. 

Tlic  tK>1<liiess  of  design  und  powor  clisplayeil  in  tbe  Irealmeiil  of  their 
sabJeciB  isora  very  high  degree  of  e«ce Hence. 

Tlic  niiaage  of  the  nncient  Oi*ec1(8  was  very  rarely  (irever)  of  r  circukr 
Ibnu,  owlag  lolhe  imperfvction  of  the  processes  ernployed.  They  iliJ  nut 
posBCBi  tlie  knowledge  of  the  collar  by  wliich  in  modern  times  accumcy  in 
striking  is  cneured,  nnd  tlie  result  was  in  miiDy  instAncea  Hint  tlie  c<iin  con- 
Inios  only  a  portion  of  the  devira  or  iuscripllon,  Uie  rest  Imving  failed 
to  natch  llie  pUnchct,  as  there  was  no  means  of  holding  It  firmly  in  place 
to  recoive  ihe  stroke  of  the  hammer. 

The  types  that  occur  on  the  coinage  of  the  anciuiils  are  manifold.  The 
ball,  the  emblem  of  strength  and  force,  ia  oflen  found  joined  to  a  human 
haid,  as  on  the  coins  of  Qelas,  where  it  signifies  human  intellect  and  phys- 
ical perrection.  The  bull  occurs  alao  in  comliat  with  Ihe  linn  symlHtli^ing 
tbeconllictortlieflreeleraenl(or  tlieiun),  and  that  of  water  (i.  *,  the  bull); 
ttai*  type  b  often  foujid  upon  the  Pcralan  coinage.  The  serpent  also  fre- 
quently repreaents  the  ocean. 

Tlie  rarliest  kings  who  placed  their  portraits  upon  coins,  did  so  under  llio 
gwb  or  disguise  of  gods  and  heroes ;  thus  Alexander  the  Great  appears  hs 
Herfthlcs  and  Jupiter  Ammon :  Lyaimachus,  as  Uie  Horned  Bacchus,  end 
otber  examples  will  readily  be  found. 

Their  portraits,  professedly  as  that  of  human  beings,  appeared  on  no  coin 
till  after  the  death  of  Alexander  the  Great,  and  even  then  the  change  took 
place  with  great  caution  and  circumspection. 

The  lending  cbnraclcristic  of  the  coinage  of  the  ancient  Greeks,  and  as 
tuch  It  is  to  be  found  even  upon  their  very  earliest  known  specimens.  Is 
subllEQity.*  This  arises  from  the  simplicity  of  thought  and  object  with 
wbich  these  early  coins  were  designed  and  executed,  and  is  the  cause 
oflbo  calmaces  and  the  repose  of  the  Grecian  art.  Even  the  most  archaic 
types  iKHSess  this  property,  although  in  the  transition  stage  IVom  the  mdu 
la  the  excellent.  Neatncffi  and  stiffness  constitute  arcliniam  in  art,  iind  the 
ooadiiiiin  of  Ihe  early  Greek  mind  has  been  compared  by  Humphreys  very 
Justly  to  the  quaint  productions  of  the  masters  of  the  Qfkeenlh  century. 

Uredon  art  attained  lis  highest  perfection  during  the  third  period  to 
whicli  I  have  already  alluded,  viz;  From  the  accession  of  Philip  the 
Seoood  of  Hocodon  to  the  Snal  subversion  of  the  Homan  liberty  under 
Angnatus  Ciesar.  In  the  cities  of  Slagnn  Orcein,  it  reached  a  moat  cxtra- 
urdinary  degree  of  cuiiuro,  regardless  of  their  nut  far  disiiint  neighbor,  the 
Tohber  city,  founded  by  outlaws,  and  living  by  rapine,  that  city,  whoso  am- 
bition itUt  cumpriacd  within  i>elty  limits,  had  not  yet  broken  Its  bounds  to 
fly  Its  conquering  eagles  above  a  prostrate  world. 

Kouie  now  claims  our  attention.     lis  series  is  composed  of  gold,  silver 

ibronie.    The  oldest  silver  piecca,  denarii,  are  of  the  value  of  li 
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(the  letter  X  whicli  so  Mviurs  upon  them  is  the  exponent  of  their  riilne^^V 
Mu\  liear  the  gnleatvcl  head  or  MEnerva  on  one  side,  ou  (he  other  Ibt  Diu^a^^ 
curi ;  sometimes  on  the  reverse  a  t)lgn  or  qundrlgit.  ! 

IiHtor  tlio  DAines  of  IllustriouB  families  appeur  on  iheni,  wbeoM  the^M^ 
have  often  been  termed  fumilf  cuias,  as  fur  example,  the  name  of  Cori.i^=Mi 
(la  those  of  the  Hnmilan  gene  ;  sonaeliiiies  onibleins  or  types  commeinori^"^ 
tin;;  herdc  exploits  or  ininning  upon  their  own  nntncs.  as  upon  lUe  noina  a^^3 
Piihlicius  Malleolus  we  find  a  Iiaininer,  ofVulorius  AsciculiiH.  a  ptekAze  ^ 
at  A(]uilius  Floras,  a  dower :  of  Lucretius  Trii>.  Iho  seven  Btnrs  (Septem^r^ 
trionesl,  &e. 

U|ioD  coriain  of  these  coins  we  find  deities  appropriiited.  tliiis  Jun«  Sa^r^ 
pita  iin  the  families  Cornuflrla.  Metlia,  Pappia,  Roscia  i  Cn-e*  on  Ciandiiv.  • 
andVibla;  Lllxrliii  ciw/aed  with  lnurei  and  veiled  v 
with  olive  brsnclics  on  Licinia ;  crowned  with  isarel  on  JunU  :  veiled  q 
.£iuilia  and  Cnlpurnia.  Sometimes  Ubertas  appears  as  k  feiii«le  stondlug: 
holding  In  her  Imnd  n  lilierty  cup,  in  ber  left  the  rudls,  or  rcxi,  ntios 
toucli  maouinittcd  slaves.  Upon  the  curly  copper  coinage  of  the  UnlU 
Billies  we  flud  the  head  of  lilKity  occonipanted  liy  tlic  cap  and  rod,  t>eiDB 
io  allusi'in  to  this  Rmiisn  custom. 

Among  the  fnmily  coins  in  the  exhibition,  there  Is  one  of  the  gens  G«r»»-» 
lilt  l>earing  on  the  obvene  an  archaic  hetid  of  Minerva  plealeil,  and  lbs 
inscription  81TLA  ;  one  of  the  gens  HottiUa,  olivene  a  diivdemiK)  head  oC  • 
Venus,  reverse,  a  victory  walking,  holding  caduceus  antl  pnlm  limnch,  ia 
seription  Saseiin-  L.  Hostilios.  Baserna  was  the  cognomen  of  thb  nublM 
ramlly  which  deduced  its  descent  Trom  King  Tulliis  Hoetilius.     8om«  o 
their  denarii  bear  ilie  head  of  Pallor  or  Pavor,  to  whom  that  mmurcl- 
Towed  a  temple  upon  the  occasion  of  his  bsttle  with  the  VcHSntes. 

A  denarius  of  Julius  Cicsar  bears  an  elephant  trampling  upon  a  nuth 
wlilch  is  rearing  its  bead  ;  reverse,  the  sirapulum,  adspergillum,  apsx  and 
securls  victlmorln,  emblems  of  his  pcmtlllcnie.  The  eleplunt  is  said  to  reAf 
to  his  victories  over  Juba,  King  of  Numidia,  and  the  subjugation  of  kUkm 
of  which  ii  was  the  symbol,    Other  nulborities  consider  lias  a  sin'iikin^^^ 
type,  asserting  lliat  the  wiird  Civsar,  in  the  Punic   tongue,  algniflcil   »i^^^ 
elephant.    One  author  hns  informed  us  that  these  sacred  omhlems  (wbo-'t— r"^ 
use  and  meaning  is  sn  well  known  to  us)  were  nothing  hut  the  wcapoo^^^^ 
with  which  the  Romans  were  worn  to  fight  againt  elophanls  In  timr  of"^^ 
bttiile, 

Upon  a  denarius  of  the  gens  Scrllwnia  wo  find  oo  the  obverse  a  female  *3 
head  with  the  Inscription  Lrso.  bos.  aVEST. ;  niverse  a  puleal  (iir  well  -^ 
stone)  in  the  form  of  an  altar  with  Ilie  InsTiptlon  PriTEM^  above,  Scribo-  "^ 
NIA  in  the  exergue,     This  ia  a  very  interesting  coin  referring  Io  the  ptItBtl  ^ 

In  the  Comitium  built  on  the  s|iot  where  the  events  ot  the  story  of  King  ' 

Taniuin  and  the  augur  occurred,  nnd  where  in  later  days  the  knife  and 
the  whetstone  were  found  hurled.  Here  were  oaths  taken  as  an  especially 
sacred  place. 

Many  such  putcals  abound  in  Pompeii,  in  the  form  of  cli'ctilar  i 


altars,       ^^ 
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rlclily  ilocorateil  witli  sculpiurcs.  The  ine  wliich  tliU  coin  preaeiilB  has 
uD  eiicU  side  n  lyre  sus[M.'n(]L'il  \vitti  ii  fesltHin  in  tlie  aiiddle  and  t\  Liimiuer 
111  UitloRi.  It  wouM  seem  lliitt  h-  Scribonius  L[Ui  renewed  this  imteal, 
whence  it  otitained  liEs  name.  It  is  twice  referred  tu  in  llnnice  (Epiei.  Lib. 
I.  19.8..  Sat.  Lib.  IL  rt.  34). 

In  18t^  HD  aliar  was  foaad  &i  Veil,  in  every  respect  corres]K)ncUng  witli 
thkrcpri.'scnmtiaa,  and  it  la  likely  that  the  putuuILibunis  served  as  a  model 
fbr  imiUtioQ  in  other  places. 

After  the  decline  or  Roman  liberty  the  eniperoi's  coined  gold  and  silver, 
hat  ihu  broDEe  remnined  the  prerogative  of  the  Senate.  Upon  the  reverse 
of  the  imperial  difuorii  occur  many  interesting  types  such  nn  Pax,  Provi- 
Jeuliu,  Pictas,  Pecundilas,  ..Btiullas.  CoQCiirdla,  TranqullUtas,  Conslnntia. 
Pudieitla,  Decnrslo.  Adiocutio.  Fides,  Spea,  Victoria,  Foriuna,  an'l  a  mul- 
litudc  of  others.  Upon  the  decease  of  an  emperor,  it  was  the  custom  to 
«1eif^  him,  and  [u  Issue  coins  coinmemorsting  the  event ;  thoy  usually  bear 
«Q  the  reverse  the  word  coksecratio,  and  an  e»glc  soaring  to  lieaveo,  or  a 
chnrlot  drawn  by  four  clephnntfi,  or  a  Phtenlx,  the  head  on  the  obverse 
being  surrounded  by  rnys.  When  It  was  a  female  who  received  this  lionor, 
as  tn  the  case  of  one  of  the  imperial  fiimlly,  the  reverse  bore  a  peacock,  or 
a  chariot  drawn  by  peacocks,  or  a  can^n'oni  drawn  by  mules. 

The  servile  adulation  which  bad  been  tbeir  portion  in  life  was  not  ended 
wen  in  death. 

The  very  earliest  of  the  Roman  coinage  was  of  cop[>cr  (or  bronze),  and 
■WM  iwned  by  Servins  Tulliua.  about  tliu  sixth  century  before  Christ,  The 
Jf  w«B  the  primitive  monetary  unit  of  Rome,  and  although  from  time  to 
reduced  In  weight  retained  ils  legal  value  always  unchanged.  The 
of  silver,  llie  denarius,  quinarius,  find  tlie  scsieriius  bepnu  about 
;. ;  gold  was  first  minted  about  806  B.  C. 

coin  alone  has  pri^served  (o  us  the  monetary  implements  of  the 
denarius  of  the  gens  Carisia  bears  on  the  reverse  the  pincers, 
vil  luid  bonnci  of  Vulcan. 

Wlien  the  first  Triumvira  placed  Iheir  own  effigies  upon  the  coins,  they 
^ve  a  greiU  shock  to  tliu  undent  habits  and  superstitions  of  the  Roman 
(wople  by  displacing  the  old  iradltionary  types  of  gods  und  gn(U1csses. 
Pmnpey  and  Cieaur  were  the  Hrst  lo  set  the  example,  which  was  followed 
Itf  ibcir  relatives  and  tbeir  successors  in  authority,  although  by  some 
«nU)ura  it  Is  held  that  the  liead  of  Pompey  was  uot  placed  upon  coins  until 
<*n«r  his  di-ntli,  and  that  It  was  then  done  by  bis  sons. 

Aniuag  ilie  imperial  Roman  series  are  many  flne  and  rare  coins,  starting 
from  Julius  Cnaar  and  coming  well  down  to  the  later  days  of  the  ByzaU' 
Una  empire.  There  are  pieces  of  Augu.stus,  Agrippa,  Mark  Antony,  An- 
tnnlniiB  Pltu,  .£Uns  Ciesar,  Caracalk  and  Uela,  Domitlan,  Claudius.  Ca- 
llgola,  ElugabaluH,  Ualllenlus,  Herennus  Etruscus.  Hadrian,  Julian  tlie 
Heumd,  Maximinius,  Marcus  Aurclius.  Philippus,  Pertinnx,  Titus,  Tmjau, 
Vevpanlnnun,  and  many  others.  They  all  bear  the  image  of  the  emperor  on 
the  obverse,  and  on  the  reverse  in  many  Instances  commemorate  Important 
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They  are  in  no  way  remarknble  for  the  art  displayed  uimn  thei  ' 
coinage,  nnd  maintain  their  rbicf  intereal  from  Ibeir  liisioricfkl  asibXJailot» 
while  tlicir  ciairos  to  bo  regarded  aa  exhililling  a  gnu^ful  execution  « 
very  sliglit  when  we  enmpare  Iticm  with  the  ehtf  d'lEMPrMof  the  Gredftta 
artists.  TtiB  aria  never  llouriBlied  in  Rome  as  they  did  in  Greene,  Uu)| 
were  uover  indigenous  to  the  so!]  thnt  hore  a  band  of  rugged  beroea. 

The  coinage  of  the  Rnmaa  nation,  from  its  earliest  inception  down  la  Ilia 
captnre  of  Conatauiinople  by  tbe  Turlcs,  presents  to  iia  a  lengthy  nnd  nnln^ 
lerrupted  chain  for  two  thousand  years.     Upon  the  series  are  ])r«servFd  ti 
us  the  portraits  of  the  monarchs,  tlieir  wives  and  families,  reUttona  > 
genernls ;  it  forms  a  connecting  link  iMtween  the  misty,  sludowy  realm  o 
the  forever  post,  nnd  the  living,  hrcnlhing,  moving  present  of  to-day. 

Upiin  the  coinage  are  found  thoir  wars  and  conqucita  and  expedttloi 
Imgwrtal  voyages  to  distant  portions  of  the  empire,  valuable  liistorlcnl  tttOs.  - 
and  epochs,    We  shall  lake  occasion  later  to  more  fully  advert  tn  these  In 
teresiing  records. 

Coins  of  the  Sassanidie,  tbe  rulers  of  the  second  Forsiau  empire.  fyoir"^4 
aliont  236  A.  D.  to  651  A.  D.  are  curious  and  interesting.  They  are  thin 
fiat  silver  coins,  beariug  on  tbe  obverse  n  bust  of  the  monai'cb  wearing  i^ 
peculiar  head  dress,  on  the  reverse  a  fire  altar  stands  between  two  flgare^ 
dressed  in  the  old  Persian  garb  (representing  reapectivelytlie  genii  ofgooL^ 
and  evil),  and  an  inscription  in  Arian  Characters  is  at  the  side.  Tlieaey 
coins  are  of  uncouth  and  barbarous  design  and  workmanship,  and  reprrwQ^ 
■  period  of  decadence  in  art  before  tbe  llohammedsn  cooqueet  bad  proliib  - 
ited  the  rcpreBentation  of  tiie  human  figure  as  idolatrous. 

The  art  of  coinage,  as  cairicd  into  the  East  by  Alexander  the  Oreai,  k — 
mained  in  Uactria  and  India  for  many  centuries,  where  money  wae 
long  coined  with  inscripiions  In  the  Greek  languages,  the  coins  of 
Arsticidie  in  Armenia,  and  of  the  Sassanidie  in  Persia,  bringing  the  n 
ages  of  Cenlnil  Asia  down  to  a  comparatively  recent  period. 

We  now  come  to  the  coinage  of  Great  Britain,  as  being  a  good 
ing  link  between  the  Roman  and  the  modern  eras  of  ooinage.  A  ver^ 
heavy  and  uncouth  gold  British  coin  of  remote  antiquity,  perhaps  of  ^ 
period  even  before  the  days  of  Ctesar,  marks  the  beginning.  Then  i^ 
regular  order  come  the  rude  coinages  of  the  various  early  miinarcha  (to^ 
familiar  to  require  description  here),  pennies,  groats,  &c,  &c.  limad  goli^ 
pieces  of  James  I.,  Charles  I.,  and  the  Commonwealth  of  England  ;  a  rcrf 
flnecrownof  Queen  Elizabeth  ;  gold"  touch  pieces,  "glvenhyKingsChsrle^ 
the  Becond  and  ,Tames  tbe  Second,  to  those  unfortunate  beings  whom.  1^ 
conformity  with  the  superstitions  of  the  times,  they  "  toiicKed  "  to  cure  thv 
King's  evil :  s  fine  Gothic  pattern  crown  of  Queen  Victoria,  bat  nerr^ 
adopted  for  the  natlonnl  coinage. 

Coins  of  Philip  and  Mary,  bearing  both  their  heads.  Those  were  curt«i)4 
until  a  comparatively  recent  dale,  nod  were  referred  to  in  Hudibraa : 


Scotlund  is  repcesentetl  hy  c 
ojid  n  dnp  ilolkr,  iKDiiDgihe  iiaii; 
ftiivd  Diirnley.  Upon  the  revers< 
posed  ta  Iw  the  one  which  gicn  i 
Cruikelon.  fivm  wliidi  circurasia 
dollar." 

Tfaero  are  also  &  number  or  c 
ScoLlnud  and  Irelitnd,  iind  rariui 


of  John  Balinl  find  Alexander  tlie  Third. 
lofQiioenMaryand  hcrhusbund,  tUe  ill- 
of  ihia  coin  is  a  yew  tree,  popularly  siip- 
Ihc  court  yard  of  Darn  ley's  residence  M 
ice  this  coin  is  kno«ii  a«  ilie  "Cruikslon 

ins  or  the  EnKliah  sovereigos  strnck  for 
1  pieces  of  Charles  Lhc  FInl,  who 


D  all  his  eTitremities  resorted  [o  Iht  L'spcdlenl  of  a  debased  coinage. 

Germany,  rich  !□  sliver  mines,  exhibits  a  number  of  fine  crowns  of  differ' 
eat  emperors,  dnkes,  bishops.  &c.,  &c.  ;  nod  a  coin  of  Vladislaus  of  Poland 
(ft  noble  kingdom,  for  centuries  tbe  bulwark  of  Cbristendoin  against  iho 
Turtc,  in  ihe  end  despoiled  and  devoured  by  the  very  monarclilcs  which  its 
valor  had  preserved).  These  pieces  range  trom  1586  to  1G89.  There  are 
also  many  silver  pieces  of  tbe  various  coantries,  coniprbing  ibo  Nether- 
lands, such  as  Oiietdrcs,  Zceland,  Oatnpon,  &c.  &c. 

A  full  line  of  Slonish  and  Portuguese  cuius  ciirries  us  from  Ibe  sixteenth 
(lentury  to  the  present  lime,  among  which,  is  n  silver  dollar  of  Philip  the 
Second  of  Spain,  on  which  among  tiis  titles  appears  that  of  Sing  of  England. 

France  is  represented  from  Henry  the  Fourth,  including  a  number  of 
KiWer  ecus  of  various  mooarcbs.  On  those  of  Louis  the  Fourteenth,  we  can 
I.nw«  Itie  progress  of  bis  years,  his  coins  elbibiting  him  in  variims  stages 
rirom  youth  to  old  age.  Louis  XV.  is  sliown  as  a  very  handsome  young 
num.  There  are  also  coins  of  Liiuis  SVI.,  Napoleon,  Louis  XVIIL.  Louis 
Phillippv,  CliarlesX..  the  Republic  oflSiS,  Nnpoleon  Third,  and  the  jiresent 
Bepablic. 

Rnssia  shows  specimens  of  the  |)1ntinuro  coinage,  which,  after  a  abort 
tri&li  was  abandoned  as  an  unsuccespful  experiment,  and  which  is  very  rare. 

The  coinage  of  the  Orient  is  largely  represented,  indudingafuUsct  of  the 
VMre  Mtd  curious  "liullel  money,"  from  3Um,  formed  by  bringing  tngelher 
«,lie  ends  of  oval  pieces  of  silver,  and  on  each  piece  is  stamped  a  minute 
Xnark  showing  its  value.  Each  "  bullet  "  is  perfectly  symmelrical  and  its 
"^nrei^bt  is  very  accurately  and  carefully  proportioned  to  that  of  tbe  ottier 
(pieces.  They  are  eight  in  number,  and  are  named  Pie,  Biing|ioe,  Pung, 
^•tung.  Song  Salung.  Tical  (or  Gat)  Songbnt,  Sibat. 

There  arc  some  curiously  stamped  coins  fVom  Cochin  Cliina,  I'mg  and 
vurrotT  in  shape. 

Japan  preseuli  a  full  set  of  gold,  silver  and  copper  coinage,  both  ancient 
mutd  modern,  tbe  liberal  gill  of  Lieutenant  Paul,  U.  S.  N.,  lo  Ihe  Numis- 
vitatic  and  Antiquariaa  Society  of  Philadelphia,  upon  his  return  fVom  the 
Orienl. 

There  are  coins  of  the  great  Orkan,  and  also  a  complete  series  of  thirly- 
Uirce  Olloman  monarchs,  tbe  successors  of  Habomet,  very  rare  but  barba- 
^rous  in  art  and  uninteresting,  save  from  historical  association. 

There  are  specimens  of  the  coinage  of  ibe  Cullphs  of  Bagdad,  and  of  the 
~     Irish  rulers  of  Spain. 
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Tliere  are  ulao  some  of  the  "chopfiFd"  muapy,  rurrpnl  in  Cliina,  wliera  i 
tlic  custom  exiitB  of  mcrcanlile  hotiEca  plndog  tJidr  "chop"  (or  gimninioa 
Hnii  name)  upon  all  llie  silver  monej  tLni  {Msse^  tijruugli  tlieir  hands.  Tli« 
«&ect  of  ihis  is  tctj  soon  to  render  n  coin  utterly  unrecognizable  ttirougb 
the  iniiliipliciiy  of  "cboiw"  that  it  had  received. 

ScandlniiTia  presents  nothingrcmarkahle,  except  the  copper  ifaVri,  lMue4 
in  the  retgn  of  Cbaj-les  XII.,  wben  his  insatiate  thirst  for  gloi^  had  alnuMtj 
reductd  his  kingdom  to  hcgpsry.  To  obtain  the  aecessaryrevcnuesfurcftny-^ 
ing  on  his  mad  career  he  issued  small  copper  pieces  which  were  to  be  6  \eptl 
tender  for  a  dollar.  The  esperimeut  failed,  after  working  the  usaal  ninonnl 
of  liai'dships,  nnd  its  oi'lglaalor,  Baron  Ooertz.  paid  willi  his  life  llie  (lenatly. 
of  its  ill -success." 

In  America  wc  l!nd  an  unolrculatcd  cent  of  1703,  ii  beautiful  lie«d  w 
flowing  hair,  an  object  far  more  tasteful  than  the  last  design  with  whick 
the  authorities  of  the-  United  Slates  mint  have  favored  us.  The  very 
silver  piece  coined  by  Louis  SIV.,  for  circulation  lu  ibo  Franco  Amerlcfta  ■ 
colonics,  known  as  tUo  Gtorinm  regni,  esirts  here  in  lino  condition,  as 
the  Rosa  Americoiin  liatf  |iejiny,  coined  for  circulation  in  British  North' 
America,  in  the  reign  uf  King  George  the  First ;  Georgius  Triumpho.  Im^ 
munlsCoiumbia,BurCent.NovuConBtellatlo,  Talbot  Allum  and  Lee  (ofNew 
York)  cent  I7!>4,  the  Higley  coi)per,  coined  in  Connecticut  Id  17:tT,  Nurk- 
CKsarea,  Yermont,  Virginia,  Nova  Conslellatio,  Connecticut  and  Slaeas 
sells  coppers,  Massachusetts  shilling  and  three  pence  of  16S3  (of  itlilcb 
former  coin  it  is  narmted  that  the  daughter  of  the  mint  mnsler  was  bjtdil 
her  weight  as  a  dowry,  she  standing  in  one  scale  while  the  money  « 
poured  Into  the  other),  the  sixpence  issued  in  1783,  by  I.  Cbalmers,  a  Jew- 
eller at  Annapolis,  a  very  fine  Washington  cent  ITOl,  large  eagle,  a  I 
Ijer  of  flue  proof-sels  and  coins  of  the  United  SUilea  Mint,  Including  tha 
pattern  dollarof  1630,  the  set  of  pattern  cents  of  185d,  the  patt«m  cenla  of^ 
185U,  1855  and  18>4.  the  set  of  pattern  half  dollars  of  1868. 

Among  the  patterns  la  a  goloid  metrie  dollar,  a  composition,  llic  invention 
of  William  Wheeler  Hubbell,  Esq..  which  was  proposed  as  botug  especial]/ 
adapted  for  the  coinage  of  the  alandard  dollar.  It  contains  gold,  sliver  uid 
copper  iu  flied  proportions,  but  presents  the  feeling  and  appearance  of  ft, 
very  light  silver  coin.  Of  these  patterns  there  were  not  more  than  twenty'^ 
five  struck  and  it  Is  of  the  greatest  rarity. 

There  is  the  general  and  customary  assortment  of  the  coins  usually  inci'. 
dent  to  the  Araeiicnn  series,  a  series  which  (Duinins  very  little  eltlier  ot 
lieauiy  or  of  interest,  so  that  in  the  present  instance  where  our  aim 
mainly  to  exhibit  Art  no  attempt  has  been  made  towards  a  display  of  mere 
numisuiatic  rarities. 

-Ttie  nnmCB  of  Ihls  iierles  nre  at  TaltowB : 

Crown 1T15.      Raturn  .  .   ^  Flliik  ocli  fanllg  .  .   ■  .  I  < 

Palliu 1716,      Jupiter  .  ,  Hopel * 

PiibUcn  ndes I'll.       Mnrs  ...    I  ITI^  Uutru'a  UmU. 
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Tlieotijeol  In  bond  is  lo  show  Art  Ed  lis  origin,  growth  and  prngrcss  ;  Art 
M  a  luinil-mBld  for  ilie  iljusimtion  or  myihology  nud  the  elucEdation  of  his- 
tory ;  Artiu&o  inlerpreieroriliccliusics,  where  Riauy  obscure  p^^^g'^  In d 
upon  coins  their  only  tmeBolullon.  Treatise  nller  treatise  has  bees  written 
In  allow  tiie  lidvnntage  to  be  derived  fti^m  the  study  of  oncieut  coinages. 
Aguatino,  Goltx.  Stradn,  Bckhel,  Spanhelm,  andnmyrlitdof  otliorsLavecon' 
trihut(>d  tiicir  stores  of  knowledge  to  the  general  fund. 

Cnins^ throw  light  npnn  the  history  of  niitiona,  their  forms  of  gorernment, 
tli«  pulilieal  condition  of  their  cilizens  ;  they  indicate  the  clasaifi cation  of 
their  inhohltantB  ;  they  serve  to  fls  the  snccesalons  of  tnonnrciia,  the  events 
of  thuir  reigns,  and  the  dates  of  ems.  They  have  preserved  to  us  tlii;  names 
of  D  mtiliitade  of  civic  maglstmies  nnd  rulers,  their  olSccs  And  functions. 
They  have  presented  to  us  the  Images  of  sovereigns  and  great  personages  of 
history,  the  heroes  of  nntiiinlty.  poets,  painters,  philosophers,  and  sages, 
gods,  goddesses,  demigods,  leglslntorB  and  women  of  fame.  They  have 
added  largely  to  our  geographical  knowledge  of  the  ancient  world,  exhibit- 
ing rivers  and  founiains.  seas  and  mountnlns,  rocks  nod  other  chniticter- 
iatics  of  pLices.  Many  cities  have  borne  different  naraea  at  various  limes 
and  coins  alone  have  aulhcutEcated  their  proper  attribution.  Coins  bear  fre- 
quently types  which  relate  to  the  religions  of  the  ancient  world,  both  as 
tvprcaenting  persons,  ideas,  creeds,  Hhrines,  templea,  altars  and  places  of 
worahip,  sacriflces.  utensils  and  sacred  objects.  The  holy  stone  to  nliose 
worship  Elagabulus  was  consecrated,  Dian.k  of  the  Ephesuina,  and  many 
umllar  devices  exist  on  coins. 

Mnny  customs  are  found  on  coins,  such  as  eongiarlet,  game*,  alloeutiotu, 
4c.,  and  ornaments  and  forma  of  dress  are  also  thus  preserved  to  our  limes, 

ArcliitecUtre  has  also  been  enriched  by  the  edifices,  bridges,  arches, 
columns,  monuments  and  similar  objects  which  liisloriaus  have  not  fully 
described,  aa  being  too  fumiliar  a  aubjecl  or  else  have  lotiilly  passed  over, 
not  Iteing  Iben  in  existence. 

When  wc  consider  the  vast  extent  of  the  riches  and  possessions  of  so 
many  of  ihs  |xitenta1<'s  and  stales  of  antiquity,  the  enormous  quantity  of  an- 
cioai  coins  which  have  survived  to  our  limes  should  not  surprise  us.  The 
antique  earlhwasa  world  of  commerce,  asiaouruioilernglobeoflo-day  ;  for 
UierMtuiremenlsofacommcrce,  wliich  we  know  was  an  extensive  one,  large 
quanliliesof  circnlatio^  medium  were  necessary,  and  llie  great  mines  of  the 
■rchaicdays  nirnishedimtuenBe  supplies  of  the  precious  raelals.  The  Syra- 
cnaaos,  tlie  Athenians,  Philip  the  Second  of  Maccdon,  Alexander  Magnus, 
the  Plolemimof  Egypt,  and  lastly  the  Romans,  all  issued  great  quantities  of 
colnod  money  during  long  centuries  ;  Ihey  were  all  wealthy  and  prosperous. 
Id  the  Royal  collection  at  Purls,  probably  the  finest  In  the  world,  there  are 
representative  coins  of  sixty-five  ibousand  different  nations,  cities  and 
princes  ;  the  whole  number  of  coinage  issued,  it  is  supposed,  would  amount 
to  about  one  hundred  tboiisand. 

The  interest  wlilch  attaches  to  tiie  earliest  day -dawn  of  civilization  upon 
tbii  planet,  to  human  life  in  its  first  development  in  the  for  distant  past,  is 
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liclglitened  by  Hie  perusal  of  iLesa  l^jkeiiB  wUicU  serve  m  a  conrK^liop  lint 
belween  those  who  live  ibis  daj  antl  have  their  being  and  Itiose  who  IItciI 
three  tliouBand  years  ago,  who  saw  tliese  works  o(  art  as  t.hoy  ieaued  fonh 
fresh  fTonilhecolncr'shand  ;  wlioat«,  who  drank,  whoslepl,  who  died  whilt* 
these  coina  were  still  in  their  flrgt  Infancy.     Slmnge  customs  and  cnriout — . 

eUiuotogical  liicis,  trails  and  coincidences  Imve  been  dlsplnytid  or  developed 

a])on  coins,  lUo  records  of  the  earth  veritled  and  brought  to  light  Tlimn 
world's  epitome  is  here  ;  history,  geograpliy,  philosophy,  religion,  all  beat — 
their  part. 

Thriee  happy  he  the  gifted  mortal  who  can  lift  the  veil  and  read  the— 
secruls  of  the  dusky  night. 


fitate'l  Mee(in<i,  February  21, 1879. 

Present,  8  members. 

Vice-PresidGnt,  Eli  K.  Price,  in  ilie  C'liair. 

Photographs  for  the  album  were  received  from  Mr.  John 
Ericsson,  and  Mr.  William  Ewing  Dubois, 

Letters  of  envoy  were  received  from  the  Rev.  F.  C.  Ager^ 
Secretary  A.  Swedonborg  Printing  and  Publishing  UaUite« 
New  York ;  from  the  Boai-d  of  Commissioners  of  the  Seeonil 
Geological  Survey  of  Pennsylvania,  and  from  the  Meteoro- 
logical Office  of  the  Royal  Society,  London. 

Letters    of    acknowledgment    were    receive*!    from    th&» 
Museum  of  Comp.  Zoology,  Cambri<lge,  Massachusetts  (102)  ^^ 
the  Historical  Society  of  Pennsylvania  (102);  the  Ameritian — ^ 
Chemical  Society,  No.  11  East  Fourteenth  Street,  New  Yorfc"^ 
City  (65  to  102  iucUiBive) ;  from  Mr.  William  Bower  Taylor^. 
457  C.  Street,  Washington  (102);  Wisconsin  State  lllstorical   - 
Society,  Madison  (102);  Royal  Geological  Society  of  Ireland 
(100  and  List);  West  Chester  Philosophical  Siwiety  (65  to   - 
102  inclusive);   New   Hampshire  Historical  Society  (102)i; 
Poughkee[t.iie   Society   of  Natural   History   (102) ;    Rhode 
Island  Historical  Society  (102);  Numismatic  and  Atitit^na- 
rian  Society,  Philadelphia  (102) ;  New  Jei-sey  Historical  So- 
ciety (102);   Georgia  Historical   Society  (102);    Piivenport 
Academy  of  Natural  Science  (101,  102),  and  from  iiunieroae 


raernijers  ackiiowliHlging  the  receipt  of  their  copies  of  the 
Proceedings  (102). 

L  letter  was  ruteived  from  the  Royal  Library  in  Stras- 
Irg  asking  for  further  exchanges  and  donations. 
L  letter  was  received  from  Mr.  Austin  Wiiiaor,  Librarian 
of  Harvard  College,  one  of  the  Committee  of  the  Massachu- 
setts Historical  Society,  asking  permission  to  examine  and 
comiiare  the  Lee  M3S.  in  the  Library  with  the  Lee  MSS. 
in  thy  posaeBsion  of  the  Cambridge  Library  in  Gore  Hall, 
and  to  publish  desimble  portions  of  the  same. 

Oil  motion  it  was  resolved  that  the  Librarian  be  author- 
ized to  forward  the  Lee  MSS.  to  the  Committee,  with  per. 
nitssion  to  publish  the  same,  returning  the  originals  in  good 
order  to  this  Society. 

Donations  for  the  Library  were  received  from  the  Zoolo- 
gischer  Anxeiger,  Leipsig;  the  Bordeaux  Society  of  Commer- 
cial Geography;  Revue  Politique,  Paris;  Mr.  Thomas  Clark, 
Xondon;  Editors  of  Nature;  Museum  of  Comparative 
Zoology,  Cambridge,  Massachusetts;  Cornell  University; 
^mericaii  Chemical  Society,  and  Swedenborg  Printing  and 
l'ubli»hing  Society,  New  York;  Brooklyn  Entomological 
Society;  Franklin  Institute,  and  Medical  News,  Philadel- 
j>bia;  Smithsonian  Institution  and  Light  House  Board, 
"Washington;  Wisconsin  Academy;  Geological  Survey  of 
ITeiinsylvania;  and  the  Mlnisterio  de  Fomeuto,  Mexico; 
^nd  in  addition  to  the  above,  an  engraving  of  a  medal, 
found  among  Franklin's  papers,  was  presented  to  the  Society 
■fcy  Mr.  J.  Dickinson  Sergeant,  420  Walnut  Street,  Phila- 
«lelpliia. 

The  death  of  Prof.  F.lin  Lombartlini,  of  Italy,  December 
19, 1878,  agal  84  years  (boru  October,  1794),  was  announced 
fcy  the  Secretary. 

A  communication  entitled,*'FurtherConfirmationof  Pre- 
cJfotton,  by  Pliny  Eiirle  Chase,"  was  read  by  the  Secretory. 
A  communicutiou  from  a  private  letter  respecting  the 
let  gaa  well  lately  struck  at  Murraysville,  in  Westmore-  i 


land  county,  PeiiTisyWania,  was  read  by  tlie  StH^:retj»ry,  n& 
follows: 

"The  newapapera  Uave  doulitless  informal  you  of  n  wonderful  g»» 
Will  recently  bored  in  tlie  villnge  of  Murrftysville,  in  tills  county.  It  Is- 
about  twelve  miles  north-weal  of  this  place,  and  ia  the  result  of  iw  et!urt  Xc^ 
cbtaiD  petroleum.  At  the  depth  of  1350  feet  the  rush  of  gag  was  bo  grosr 
that  furilier  boring  was  prevented.  The  luhe  now  inserted  in  the  well  i^ 
five  and  a  half  inches  iu  diameter,  and  through  this  Ilie  gas  nisbea  wilb  ^^ 
roar  that  is  heard  dlatinclly  at  a  distance  of  two  miles. 

■'  A  few  days  ago  I  formed  one  of  u  party  to  visit  it,  and  1  will  now  try  ii^ 
convey  to  you  an  idea  of  its  impoTtnnce.  In  the  '  derrick  room '  k  liori — 
Konlal  tube  has  been  placed  on  the  lop  of  the  main  tube,  and  at  right  Hnglo^ 
with  this,  four  two-inch  tubes  have  been  fastened,  two  of  them  on  ilii^ 
norih  aod  two  on  the  south  side,  each  pair  almut  six  feet  apart,  thirij  fcoc^ 
in  length,  and  raised  three  feet  above  the  common  level.  At  night  a  nmtd»^ 
is  applicil  to  tlie  open  end  of  each  tube,  and  instantly  Uie  whole  counif)'* 
around  is  lighted  up  with  a  brilliancy  that  eclipses  the  moon  at  tlie  fbll^ 
At  a  distance  of  twenty  feet  tbe  heut  Is  intense. " 

Mr.  Lesley'  explained  that  the  boring  commenced  in  th^ 
upper  half  of  the  Barren  MoaeureE,  beneath  the  rittsbiirg)*. 
coal  bed,  and  penetrated  tlie  Carbotiiferotis  rocke,  to  a  depttk. 
eorresponding  iieavly  with  the  horizon  of  the  Berea  Grit., 
which  holdH  iietroleum,  in  Ohio.  This  horizon  of  gaa  eeem^ 
to  corresfiond  within  one  or  two  hundred  feet  with  that  oC~ 
the  well-known  Leechborg  gas  well  on  the  eotitli  aide  of  tfa(» 
Couemaugh  River,  some  miles  north  of  Murraysville,  tie — 
scribed  in  Report  of  Progress  (L)  of  the  Second  Geological- 
Survey  of  PennaylvaniK,  page  121. 

A  communication  entitled  "A  contribution  to  the  Geology 
of  the  Lower  Amazonas ;  by  Or\ille  A.  Derby,  M.  S,,"  As- 
sistant to  the  late  Prof.  Hartt,  Geologist  of  Brazil,  was  read 
by  the  Secretary.     (See  page  156,  above.) 

Dr.  Konig  exhibited  his  improved  chrometric  nppnratas; 
but  on  account  of  the  small  attendance  of  member*,  post- 
poned a  fuller  description  to  the  next  meeting. 

Pending  nomination  No.  872  wiis  read  and  the  meeting 
was  adjournt'd. 
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f-'tirlFuir  Confirmatiaitf  of  Predklion.       By  Plin.y  Earle  VhaK. 

(fltai  be/on  tin  AmtrUan  Phihaophieal  Society,  Feb.  21,  18Til.) 

Til.  Vol!  Oppolaer  (Comiites  Rendua,   Jnn.  6,  187ft),  gives  eleincnU,  Ae- 
^  (lnc«<l  rram  cighi  suiiposcd  plaiieiai'y  sun  sputs,  wliicli  rcprcscai  tlit  linii 
f  my  Intm-Meroirml  liannonic  poiitions  : 


Von  OppoUer 

Chaae,  predicled. . 


Time. 
15.8  dys. 
15.1    " 


TUia  leaves  only  one  vacanc;  in  Ihe  cUief  interior  series,  Ibe  Tourtli  place 
being  slill  a  "missing  link."  There  is  rim ai,  however,  fur  an  indefinite 
DUBibor  of  BUbordinnte,  or  osteroldal  linrmonics.  one  of  which  has  been 
amSmied  already,  hy  Oaillot'a  orbit  for  Wnlson's  second  phinet : 


Distance. 


Tim. 


The  predicted  harmonic  denomlnator-difierencc  was  4.  But  the  denomi- 
natur-difference  in  the  principal  planetary  bell  is  only  2.  The  following 
table  shows  the  agreement  between  prediction  and  verification  : 


Prediction. 

Verification. 

A  o(  8.M9  =  .3117 

De  la  Rui-,  dtcwarl  ami  Loen-y 

A                     .204 

Kirkwood 

:A             -wa 

Wals<.n,  II 

A                itfi 

"       I 

A              -lait 

A               .ISO 

Von  Oppoliwr 

^  Btx  remaining  terms  ol  the  prediction,  witli  a  denomlnator-dl (Terence  of 

"'  (A'  rfr-  iK-  ihi-  »li.  A^)•  represent,  as  I  have  already  shown,*  liav- 

IDtXea  orrutalion  and  ruroliillon,  thus  confirming  my  ]ij]K)ihesia  that  ro- 

duc  lo  the  colllsinns  of  orbital  particles,  in  the  neighborhood  of  a 

BCleal  fcx'us. 

LeacarbullU'a  ol>3ervnlion  is  one  of  the  three  for  which  the  exact  time  is 
given.  Viia  Oppulzer  attaches  special  importance  to  those  observations, 
and  to  tlie  confirmation  which  they  derive  from  the  five  other  observations 
vkicbliebascAniparod  with  them.  His  orbit,  therefore,  appears  to  tic  that 
of  Uia  trut  Vulcan  for  which  Lcverrier  looked.  IT  this  proves  to  be  the 
•,  other  names  must  he  sought  Ibr  the  remaining  planets,  or  fur  The  har- 
itc^nn'spot  periods,  if  any  of  them  do  not  represent  permanent  |ilanets. 


"Ante.  X 


rnoc.  AMKii.  t 


M.  80C.  xviii.  103.2a. 


Stakd  3tedbi'j,  Storch  7,  1879. 

Present,  18  members. 

Vice-Preaideut,  Mr.  K  K.  Price,  in  the  Cbiiir. 

A  iihotograjih  of  Sig.  G-iovanni  Oa]ieIlini,  of  Bologna, 
was  received. 

A  letter  declining  the  appointment  to  prepare  an  obitaary 
notice  of  the  late  Dr.  J.  B.  Bidille,  was  received  from  Mr.  II. 
C.  Chapman,  dated  2305   Walnut  street,  February  2\,  1S79. 

A  letter  acknowledging  the  receipt  of  Byingtoii's  (Jboctaw 
Grammar  in  MSS.,  on  loan,  was  received  from  Major  J.  W. 
Powell,  dated  Washingtoii,  Department  of  the  [nt«rior, 
March  6,  1879. 

Letters  of  thanks,  acknowledging  the  safe  reception  of  two 
volumes  of  MSS.  Lee  Pa|«ra,  on  loan,  was  received  from  Mr. 
Justin  Winsor,  for  the  Massachusetts  Historical  Society, 
dated  Cambridge,  Gore  Xlall,  February  27,  and  March  6, 
1879. 

Letters  acknowledging  receipt  of  Proceedings,  were  re- 
ceived from  the  Natural  Ilistory  Society,  Frankfurt  am  M. 
(100  and  List);  and  the  Rantoul  Literary  Society  (102). 

Letters  of  envoy  were  received  from  the  Central  Physical 
Observatory, St.  Petersburg,  Jan.,  1879  ;  the  Natural  Uiatory 
Union  at  Riga,  June  15, 1878  ;  the  Geological  Commiaeion, 
Berne,  Nov.  19, 1878  ;  the  Swiss  Society,  Berne,  Sept.,  1878  ; 
the  National  Library  at  Florence;  the  Accudemia  del  Lin- 
cei,  Rome ;  and  the  Meteorological  Office  in  London,  Feb. 
9, 1879. 

Donations  for  the  Library  were  received  from  the  Geo- 
logical Sun'oy  of  Victoria,  Melbourne;  Iin|jerial  Society  of 
Naturalists,  Moscow;  Natuml  Ilistory  Union,  Riga  ;  Central 
Bureau  of  Statistics,  Stockholm;  Zool.  Aiizeiger,  Leipsig; 
Vcrein  fur  Einlkunde,  Dresden  ;  Senkenburg  Society,  Frank- 
furt a  M,;  Oberhees.  Gesellschaft  Gieeeen ;  Soci6t6  Helvfe- 
tique,  Lausanne  ;  M.  Ilenri  de  Saussure,  Geneva  ;  Ilorr  L. 
Riitimeyer, Zurich;  Commission  Geologique  Fed.  Berne;  K. 


Venetian  Institute,  Venice;  R.  Academy  of  Sciences,  Turin  ; 
R.  Lombardj  Institute,  Milan  ;  Kational  Library, Florence; 
R,  Geological  Committee  of  Italy,  Home  ;  R.  Accndemia  tlei 
Liucei,  Rome  ;  Sig.  G.  Cniicliiiu,  Bologna ;  the  late  Prof.  E. 
Loiiihnniini,  Milan ;  R.  Academy,  Brussels ;  Geological 
Society,  and  Eevue  Politif|ue,  Paris ;  Society  of  Conuiiercial 
Geography,  Bordeaux ;  R.  Aetpouomicat  Sociotj',  R.  Geo- 
graphical Society',  Society  of  Arte,  Meteorological  Office,  and 
If ntare, London ;  Philoeopliical  and  Literary  Society, Leeds; 
Prof.  Aug.  R.  Grote ;  Dr.  W".  J.  Iloftman ;  American  Jour- 
nal, New  Haven ;  Mr.  Mansfield  Morriman,  New  Qaven ; 
New  Jersey  Geological  Survey  ;  Gerniitiitown  Dispensary ; 
Joarnal  of  Pharmacy,  Medical  News,  and  Robinson's  E}it- 
tomyof  Litomtnre,  Philadelphia;  Botanical  Gazette, Madison 
Til.;  Wisconsin  State  Historical  Society;  and  the  Kansas 
State  Historical  Society,  Topeka, 

Tlie  death  of  Dr.  J.  H.  McQuillen,  at  Philadelphia,  March 
8d,  aged  53  years  (born  Feb.  12, 1826),  was  announced  by 
Mr.  J.  Sergeant  Price. 

On  motion,  Dr.  Kendeidine  was  appointed  to  prepare  an 
obituary  notice  of  the  deceased. 

The  death  of  Mr.  E.  Sjieucer  Miller,  March  6th,  aged 
years,  was  announced  by  Mr.  Price. 

On  motion,  Mr.  Furman  Slieppai-d  was  apiwinted  to  pre- 
pare nn  obituary'  notice  of  the  deceased. 

Dr.  Ktinig  ma<le  a  communication  u|ion  his  chromatic 
method  of  chemical  analysis.  Mr.  Frasier  and  Dr.  Ktinig 
disciieaed  the  subject. 

Mr.  CoiRi  presented  for  deposit  in  the  Library  a  copy  of 
the  last  number  of  the  Bulletin  of  the  Geological  and  Geo- 
graphical Survey  of  the  Territories  (Vol.  V,  No,  1) ;  and  in 
doing  so  invited  the  attention  of  the  members  present  to 
ctrrtuin  statements  which  be  had  published  therein,  concern- 
ing the  age  and  extent  of  Western  strata  belonging  to  the 
Permian  and  Tertiary  epochs ;  and  mentioned  the  characters 
tyto  species  of  a  new  genus  of  Periasoductyls  which  he 
ed  to  name  Anchistxlon  qutulnplicattis  and  (abifi-r 
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Mr.  llaapt  exhibitet]  photograplis  of  the  apparatus  of  the 
Pneumatic  Tramway  Engine  Company,  and  read  extracts 
frara  a  report  to  show  the  greater  economy  and  efficiency  of 
thia  method  of  propulsion  by  compressed  air,  over  the  results 
obtained  by  the  use  of  horse-power. 

Pending  nomination  No.  872,  and  new  nominations  Noa. 
874,  875,  876  and  877  were  read,  and  the  meeting  was  ad- 
journed. 


Stated  Meeting,  March   21,  1879. 

Present,  13  members, 

Vitie-Preaident,  Mr.  Fralev,  in  the  Chair. 


A  letter  accepting  the  appointment  to  prcpiiman  obituary 
notice  of  the  late  Judge  John  Cadwalader,  wus  received 
from  Mr.  Peter  MeCall,  dated  March  IStli. 

Letters  of  acknowledgment  were  received  from  the  Prague 
Observatory  (101);  the  Meteorological  Institute,  Vienna 
(101) ;  the  LibIkju  Academy  (100  ;  List) ;  and  the  American 
Antiquarian  Society,  Worcester,  Mass.  (lOl). 

Letters  of  envoy  were  received  from  Mr.  W.  B.  RawU\ 
dated  Philadelphia,  March  7,  1879;  and  from  the  U.  S. 
Naval  Observatory,  Washington,  T).  C,  March  17, 1879. 

Donations  for  the  Library  were  received  from  the  Mel- 
bourne Mining  Department;  Imperial  Society  of  Natural- 
ists, Moscow;  Central  Bureau  of  Statistics,  Stockholm  ;  R. 
Prussian  Academy;  Zool.  Anzeiger,  Leipsig;  Revue  Poli- 
tique, Paris;  Society  of  Commercial  Geogntpby,  Bordvuux; 
Victoria  Institute,  and  Nature,  Loudon  ,  Literary  and  Philo- 
sophical Society,  Quebec  ;  Essex  Institute ;  Mass.  Historical 
Society  ;  Boston  Natural  History  Society;  American  Anti- 
quarian Socii-ty,  WorcesttT ;  Frunkliu  Institute;  Mr.  "Wm. 
Srooke  Rawle  of  Philadelphia;  U.  S.  Geol.  and  Geog.  Sur- 
IT.  S.  Naval  Observatory  ;  Dr.  A.  C.  Peale  ;  Mercantile 


Library  AsBociatinn,  San  Fmnciaco ;  Ministerio  dc  Foraento, 
and  V.  Beyea  of  Mexico ;  and  the  R.  Academy  of  History  in 
Madrid. 

Tbc  death  of  Mr.  Henry  J.  Williams,  at  Philadtslphia,  on 
the  12th  instant,  aged  86,  was  annoanced  by  Mr  J.  S. 
Price. 

On  motion,  the  Hon,  M.  Russell  Thayer  was  appointed  to 
prepare  an  obituary  notice  of  the  deceased. 

The  death  of  Mr.  Jacoh  B.  Knight,  at  Philadelphia,  on  the 
lOlh  instant,  aged  48  years,  waa  announced  by  Mr,  Price. 

On  motion  Dr.  Charles  U,  Dudley,  of  Altoona,  was  ap- 
jioiiited  to  prepare  an  obituary  notice  of  the  deceased. 

A  conimunicatien  for  the  Magellanic  prmium,  entitled 
"Epi-  and  HyiK)-c3'cloidal  T/mkages,"  was  presented,  and 
was,  on  motion  placed  in  charge  of  Prof,  J.  P.  Lesley,  for  the 
examination  of  members,  and  for  reftrence  to  the  Board  of 
Officers  and  Council :  accompanying  this  communication  is 
a  sealed  envelope,  inscribed  X.  Y.  Z, 

Prof.  Sadtlcr  presented  a  paper  entitled,  "  Analysis  of  a 
Calculus  found  in  a  deer,  by  Kdgar  F.  Smith,"  and  another 
untitled  "On  a  new  and  delicate  chemical  test  for  iron;  by 
Edgar  F.  Smith." 

Mr.  Henry  Phillips,  Jr.,  read  a  brief  account  of  the  earth- 
quake wliich  occurred  at  Aachen  (Aix  la  Chajielle)  on  Mon- 
day, the  26th  of  August,  1868. 

Dr.  Norris  exhibited  a  microphone,  in  which  the  grating 
sonnd  frequently  heard  was  prevented  by  the  pressure  of  a 
small  spring  upon  the  carbon  rod. 

Pending  nominations  872,  874,  875,  876,  877,  were  read. 

Prof.  Marks  exhibited  some  pieces  of  coal  representing  the 
theoretical  limits  of  the  power  of  coal,  measured   by  foot 
pouiiiU  and  horse  power. 
,     ^nd  the  meeting  was  adjourned. 

^^^mi«f*«/a  CtUulut  founil  !n  ,i  Deer.     By  Edgar  F.  Smith,  Ph.D. 
^^^Bid  btfort  tht  ATntrieaii  PhihiopUical  Sueictg,  March  21,  1879.) 
^^^WBthor  inturoBting  Biieclmen  wna  given  me  by  Mr,  Hall.  Miidunt  in 
^^^^BloU  DeparuneDt  of  the  University.    It  was  found  Iiy  liim  in  the 
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I  pelvis  of  the  kidney  of  a  doc,  vkich  liad  buen  sliut  by  i  [inri;  tiiiDiIng 
Ute  Donh-wcsiern  portion  of  this  Slslc. 

Ab  the  investigation  of  such  calculi  very  frequently  nfibrds  BtitiiB  iuL' 
eeilag  results,  I  subjected  this  epcclmen  to  Ixitli  a  qualtinlive  iind  quaall  * 

The  size  of  the  calculus  was  equal  tu  that  of  the  egg  of  a  pigeon.     It 
Kssed  a  fawn  color  and  cunsistud  of  three  luyers  encircling  u  rather  lar 
iliucleas,  which  presented  a  granular  Baudstonelikc  appearance.    T.^ 
I  hyors  were  exceedingly  thin,  and  seemed  lo  liavc  grown  out  from  carbon 
IS  deposits,  which  were  detected  ia  various  portlniis  of  Che  calculus. 
Ui>on  testing  the  nucleus  qunlilatively  the  presence  of  silica,  ferric  osid 
[■  calcium  oxide  and  phosphoric  acid  waa  clearly  shown.     The  surroundic 
layers  were  found  lo  contain  calcium  and  magnesium  OKidi»,  phosphor- 
acid,  sodium,  potassium,  uric  acid  nnJ   anotlier  organic  compimnd.      ~ 
latter  was  extracted  from  the  finely  divided  material  by  boiling  the  m 
for  some  time  with  alcohol.     Tlie  alcoiiolic  filtrate  yielded  upon  evnpora: 
tlon  a  gelatinous  mass,  which  proved  lobe  the  sodium  salt  of  an  acid,  whic 
formed  strong,  colorless  needles,  exhibiting  an  hexagonal  stnicture.     Upiz: 
gently  warming  this  cryBlalline  mass  with  a  grain  or  two  of  sugar  and 
drop  of  concentrated  sulphnric  acid,  a  beautiful  purple  color  appeared. 
ts  true,  aeveral  acids  occurring  in  the  liite  give  the  same  renaion  « 

d  sulphuric  acid,  but  not  any  of  them,  liial  I  am  aware,  possess  tbu  cry^ 

illine  form  of  the  above  compound,  nor  yield  a  sodium  salt  similar  to  IhM 

Rnentioned  above.    The  only  acid  which  iu  the  least  corrraponds 

I  'previous  description  is  that  known  us  LithoftUit  Acid,   whicli   was  dl^^ 

1  covered  a  oumlwr  of  years  ago"  in  a  variety  of  the  deer  family.     The  wai]^" 

of  sutflcient  material  prevented  me  from  making  other  and  more  decisit — ^^ 

lesla  lo  discover  the  real  character  of  this  compound, 

As  the  layers  surrounding  the  nucleus  were  alike  in  chemical  compoa^^ 
Uon  they  were  finely  divided  and  a  qualitative  analysis  made  of  Uiu  mi^^ 
,  lure. 

43.15  58  P,0 
,91  %  Mg6. 

9.00  %  LusB  on  ignition. 

2  GO  }t  CaO. 
01.00  %  alkaline  osides. 

100,16 


DtUeilon  of  Iron  ly  meant  of  Salieglie  AM.    By  Edgar  F.  8mith,  PK.D. 

itUad  before  Itie  Amerifan  Phllarophkal  Society.  March  21,  18T0,> 
While  working  upon  various  substitution  products  of  salicylic  acid  I  ha^V 
frequent  occasion   to  filler  solutions  of  the  latter  acid  and  ils  derivative*^ 
and  during  tliis  operation  was  continually  annoyed  by  the  constant  appear — 

•  Annalen  d.  ahpni.  a.  Phar.  SV,  p.  1RT. 

..  aia, 

."    n,  p.  iGO, 


t  tb*  ftwoUftiT  psrpte  color,  which  ti  prodnoed  wfam  Mlleyliti  mdd 
L^  brougtil  in  L-ontact  wlili  Terric  salts  in  solution.  The  best  quoulilatire 
mter  paper  invBrinlil;  gave  u  deep  purple  colorutiun,  luid  as  the  (lajtur  was 
i^iousidcred  ptire  enough  for  all  analytical  fiurposes.  a  few  tests  were  fiually 
CKtade  wiik  a  view  of  learning  appro xini at elj  the  amount  of  iron  which 
^«>uld  be  detected  hj  means  of  salicylic  acid.  As  tbe  halogen  suhsiitution 
derivatives  of  llie  acid  give  purple  color  with  ferric  suits  several  of  Ibem 
^were  also  experimented  upon  witli  the  reaulis  recorJud  below. 

A  litre  of  water  amtaining  one  grain  of  iron  as  chloride  was  Employed 
%.JO.  llie  preparation  of  the  iron  solutions. 


Salifylie  Arid  and  Iron  Solution. 


I  file  i^ath      of  n  grm  of  iron— in  a  drop  or  two  of  water— gave  a 

[  distinct  violet  color,  when  mixed  with  aa  much  sali- 

I  cylic  acid  as  could  be  taken  upon  the  end  of  a  small 

I  knife  blade.    The  acid  was  usually  dissolved  in  three 

I  or  four  drops  of  alcohol.     In  the  following  tests  the 

I  aniiie  quaatlty  of  acid  as  above  was  used. 

*Pit0  Tirin^''     '^^  ^  S'^  °(  ''^1 — treated  as  in  (1)  gave  distinct  pur- 
ple coloration. 

''''*  nriw'''     of  a  grm  of  iron— same  as  (2). 
The 


)  The  nnr^ffotli 

<5)  The  j^i^Bolh 

<«)  Tlie  TTisJrw" 

Thi 


— decided  purple  color, 
—distinct  purple  color. 
— yislble  color. 
— very  faint  coloration. 


MttMhhniatieglii:  Acid  (Fuses  at  172°C.>  anil  Iron  Solution. 
i^^th  of  u  grm  of  iron — beautiful  purple  color. 
iB^ioo^''       "  "        — ^*^P  purple. 

(S)  The  Hs'.nojth     "  "        — faini  purple  color, 

(4)  The  rn/eno'''     "  "       —faint  purple  color,  but  more  distinct 

tbau  that  produced  by  ordinary  sali- 
cylic acid, 
le  tTsnJ-flsath    "  "        — very  faiut  color. 

DibromnaUeglit  Acid  (Puses  at  218°0.)  and  Iron  8;l»lion. 

Tiie    j5:JDn'''    "^  ^  B""  °^  iron— remarkably  deep  purple  color. 

The    igrjttth        "  "        — very  deep  purple  color. 

The  x¥B^Tniitl'       "  "        —distinct  purple  color. 

jTjBjith     "  "        — barely  visible  color. 

in  adding  a  drop  of  a  potassium  sulphocyanide  solution  to  one  con- 

ig  the  jjToATiio^''  of  "  gf™-  "f  '•*"  I*  distinct  red  color  was  noticed. 

Iher  tests  were  not  made. 

I  noticed,  however,  tliat  salicylic  acid  was  a  decidedly  good  reagent  for 

iron  In  thu  presence  of  an  excess  of  copper.    In  fact  it  is  more  delicate 

ilpliocynnide  in  such  cases. 

qf  tha  UniveriUy  of  Fennt]/hanla,  Maro/i  31,  IB79. 


The  r, 


Wa  Bri<!f  Aeeouat  of  the  Earlhguakt  at  Air  ta  Chapelle  (Aaehen)  o.i  ifoa- 
dag.  Angutt  2ft,  1678.     By  Henrp  Phillipi.  Jr..  A.  M. 

{lUad  bvfora  the  AmtrUaa  Phihiophieal  Soeietg,  March  3t,  1879) 

For  Bevaml  (lajs  prior  to  this  occurrence  lUe  weatlier  witliin  n  circuit  of 

e  liuudrcd  miles  bad  been  excessively  raioy  and  quite  cool  ruriliu  soison- 

(Sunday,  August  the  SSlli,  was  chilly  luid  lowering,  al thong li  the  barnmeler 

{1  inclined  to  rise.    The  next  morning  {Hnnd:>y)  dawnecl  wiih  rain 

;  ID  torrents,  wliicli  continued  at  intervals  during  iho  rcmiilnder  n( 

vthe  day  and  the  whole  of  that  niglil,  drmnc  the  stmngets  viBlliiig  at  Aix  In 

I  seek  rehige  within  Iheir  hotels  and  lodging  houses.     At  about  Ave  minutes 

r' before  nine  o'clock  in  Mie  morning  a  hi^nvy  shock  of  an  (nirtlniOHke,  rccDT' 

ling  in  several  waves,  was  experienced,  and  again,  although  tit  ftiintor  in< 

tensity,  atQ.06,  0.30  and  11.03,  Id  the  forenoon  of  the  same  day. 

The  flrst  {viz,,  that  at  BJiS)  was  the  moat  violent,  moved  iu  thedirectioit 
from  north  nortb-wesC  to  south-south-east,  the  vibrations  continuing  in  this 
plane  for  several  seconds.  A  very  heavy  rolling,  rumbling  sound,  appar- 
ently n-ii  aubtetrnnean,  resembling  that  caiised  by  the  simnlinnenUB  poe- 
sage  through  iheslreeia  of  cumbersome  deeply-loaded  wagons,  accomimnied 
the  disturhiince. 

In  the  upper  imrtlona  of  the  dwellings  the  brunt  of  llie  shock  was  most 
\  (brcihly  fell ;  glassware  and  crockery  were  thrown  down  frutn  their  places 
and  shattered  on  the  floor,  the  window  panes  were  rallied  with  great  force, 
the  bedsteads  were  swung  in  the  direction  of  the  motion.  In  the  hotel 
when:  I  WHS  sojourning  there  was  great  constematlon,  and  ladies  rushed 
out  terrified  into  thu  corridors,  believing  the  building  was  about  to  full  upon 
them.  I  was  at  that  mumeni  ascending  the  grand  stairway  ofihe  boiel, 
when  I  was  suddenly  seized,  us  I  imagined,  with  a  dizziness  ;  everything 
I  leulcd  or  rolled  l)efore  me,  the  steps  seemed  to  come  towards  and  n.-code  tVom 
!.  and  I  seated  myself,  believing  that  I  was  sufiuriug  from  an  attack  of 
Terligo.  After  a  few  seconds  I  perceived  hy  the  confusion  of  surrounding 
people  that  there  was  something  really  amiss.  The  oscillations  Itccame 
more  and  more  violent,  and  it  seemed  as  though  the  whole  lowti  was  about 
to  he  laid  In  rutns.  Many  chimneys  were  demoliabed,  the  stonu  base  of  a 
,  vealhercnck  on  the  Deaf  Mute  Asylum  was  thrown  toibe  ground,  a  Hgura 
n  angel  In  the  Church  of  the  Holy  Cross  fell,  striking  terror  into  the 
I  hearts  of  the  early  worshipera,  who  fled  in  dismay,  the  officiating  priest 
uid  bis  assistants  escaping  with  great  difflculty. 

The  long  continuance  of  the  flrst  shock  wrought  a  Strong  impression 
tipon  the  InhabiiantB,  who,  pillid  and  Irembling,  rushed  forth  into  the 
i,  while  others  stood  with  flicd  giue  in  the  open  air,  as  If  pnmlyErd 
by  fear  or  rooted  to  the  groand.  Some  in  their  anguish  fell  upon  Ihuit 
kni-es  in  prayer,  calling  loudly  upon  (he  saints  to  heaven  for  their  Inicr- 
cession  and  protection.  The  market  women,  the  letter  carriers  and  all 
tbnse  wboBc  business  required  them  to  be  out  at  this  early  hour  in  thcmorB* 
ing  were  witnesses  of  mnny  ridiculous  spectacles. 


*1'  [Fhllllps. 

Sunnounliiig  the  P»lyt«cliDic  InstUutiun  there  Htamls  a  coIossaI  stalac  or 
Mliierva.  from  nhich  the  hand  and  lUo  ixiinl  uf  her  lancu  were  broken  off 
by  lilt'  shock,  nod  griuil  rents  wtre  tnmle  in  the  bust,  knees,  head  aoil  the 
(Ma  nt  itfi  (Irxjiery.  Two  of  the  emuller  turrela  o[  the  Troppcn-haus  por- 
lion  of  ItutU  Ubus  were  said  to  he  so  gerioualy  ilmuasud  as  to  involve  llieir 


pl>an>iuet«r  marked  as  follows  : 
Sundiif.  August  2;),  1 
Monthly,  August  2S, 


^^^H  Monthly,  August  2S,     f!  a.  »..  27.2: 

I'  "  ■■  0  A.  M.,  27.21. 

The  Aral  shock  Is  reported  V)  Imtc  lasted  about  ten  seconds,  those  which 
were  later  were  Ipss  vioknt  ns  well  ns  shnrlcr  <n  their  dumtlona.  It  is  a 
noteworthy  fkct  thnt  the  lust  two  enrihqunkes  with  which  the  city  of 
Aacheu  hus  been  fuviired  iiave  llUcwiso  lakcn  place  at  an  curly  hour  of  tlie 
morning;  that  of  October  33,  1873,  atn.4^  a.  ».,  and  that  of  Juno  34,  1877, 
fttS.SO  A.  M. 

The  disturbance  was  1iy  no  means  a  local  one,  but  extended  ns  far  as  the 
Hagne.  iKtiug  ox|ierieneed  with  considerable  Tiolouco  at  Cologne,  Braii- 
weiler,  llorreni,  Porst,  Allen  berg,  IIcrKOgenralh,  Stollierg,  Elberfeld, 
Oinabrfick.  Barmen.  QraHenirh,  Bachwcller,  DAsseltlorf,  Niveisteen. 
Lennnp,  Mountjoie,  Llun,  Jdngcrsdorff,  Uaum,  St.  Tduis,  Kerlgcs,  &c., 

i Tuesday,  August  37,  the  weather  altered,  being  coot  and  showery  in 
renoon  and  clear  and  bright  in  the  afternoiin  and  cveuing. 
letter  accepting  tho  apiioiritmeiit  to  prepare  an  obituary 
notice  of  the  late  Henry  J.  WilUaiiis,  was  received  from  the 
Hon.  >f.  Russell  Thayer,  thited  Philadelphia,  March  31, 1879. 
A  lett«r  Jecliniiig  tlie  apiKjintment  to  prepare  an  obituary 
iioticu  of  the  lute  Dr.  McQuillen,  was  received  from  Dr,  R. 
Keiidenline,  dated  PhiWloiphin,  March  25,  1879. 

On  motion  of  Dr.  R.  E.  Rogers,  he  was  excused,  and  Dr. 
Apnew  was  appointed  to  prepare  aa  obituary  notice  of  the 
iU»  Bov.  Dr.  Beadle. 

letter  was  received  from  Mr.  Henry  Bradshaw,  Librarian 

II.  108.  3b,      pBlNTKii  AFHIL  2S,  1670. 


Stated  Meeting,  April  4,  1879. 

Present,  15  members, 

Vioo-Presideiit,  Mr.  Eli  K.  Pkicg,  in  the  Chair. 
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of  the  University  of  Combridge,  England,  respecting  certa.^- 1 
tiumbers  of  the  Proceedings  of  th«  American  Philueophicja 

r  Society  in  that  University  Library. 

On  motion,  the  Libnirian  was  directed  to  complete  a  e 

I  for  the  University  as  fur  as  practicable,  and  place  the  Iiibim.  s 

L  of  the  University  on  the  list  of  correspondonta  to  receive  t1 

I  Proceeilings. 

A  letter  of  acknowledgment  for  (102)  was  received  frc 

[  the  Museum  of  Comparative  Zoology,  Cambridge,  Mo^. 
A  letter  from  M.  Leon  Bigot,  dnted  9  and  10,  Rue 

■  "Manoir  Petit  Queval  pris  Rouen,  was  read,  requesting  to 

I   made  «  corresponding  member. 

Donations  to  the  Library'  were  reported  from  the  Asi&'fc  " 

I  Society  of  Japan;  Geological   Survey  of  Japan;   Swedi-* 

I  Bureau  of  Statistics ;    Zool.   Anzeiger;    Royal    Accade«m- 
dei  Lencei ;  Geographical  Society,  Annales  des  Mines,  as 
Raven  Politique,  Paris;  Society  of  Commercial  Geograpt»-^ 
Bordeaux ;  M.  Ch.  Martins,  Montpelier ;  London  Nator 
Canadian  Naturalist;  Essex  Institute;  Boston  Natural  Hi  = 
torieal  Society ;  liarvard  College  Observatory ;  New  Bedfoa 
Free   Public   Library;   American   Journal   of  Scionci 
Arts,  and  Prof.  Norton,  New  Uaven ;  Academy  of  Xatu»~* 
Sciences,  Numismatic   and  Antiquarian  Society,  Mr.  S.  ^ 
Roberts,  Prof.  F.  Prime,  Mr.  Jas.  J.  Barclity,and  Robinso*^ 
Epitome,  Philadelphia;  Johns  Ilopkins   University,  Bal^ 

[  more;  U.  S.  Naval  Observatory  and  Department  of  the  t  ^ 

I  terior,  Washington;  St.  Louis  Public  School  Library  ; 
the  Ministerio  do  Fomento,  Mexico, 

A  donation  for  the  cabinet  was  received  from  the  Nam    "^^^^ 
maticand  Antiquarian  Society  of  Philadelphia,  with  a  lett::^"  " 

I  from  its  Corresponding  Secretary,  Mr.  Henry  Phillips,  Jr.  - 

The  donation  consisted  of  a  bronze  medal  struck  to  co*^^^~^^^B 
memoratc  the  Twenty-first  Anniversary  of  the  Society,  "■^^^^S 
the  Twelfth  Anniversary  of  the  Presidency  of  the  Hon.  1^- — ^^^ 
K.  Price.  On  the  obverse,  the  effigy  of  Mr.  Price ;  on  t^^^^, 
reverse,  the  seal  of  the  Society  as  described  in  a  pamphL^ 
given  to  the  Library. 


^ 
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The  death  of  Dr.  George  B.  Wood,  President  of  the  80- 
nety  since  1859,  at  his  residence  in  Philadelphia,  on  the  30th 
lit.,  aged  82  years  (on  the  13th  ult.),  was  announced  by  Mr. 
Fraley,  with  appropriate  remarks,  who  then  moved  the  fol- 
owing  resolutions: 

Resolved,  That  Dr.  Alfred  Still6  be  requested  to  prepare  and  publicly  de- 
iver  an  eulogium  on  the  life  and  character  of  Dr.  George  B.  Wood,  late 
President  of  the  Society ;  and  that  a  Committee  of  five  members  be  ap- 
x)inted  to  make  proper  arrangements  for  the  delivery  of  said  eulogium. 

Resolved,  That  as  a  testimonial  of  the  respect  of  the  Society  for  the 
nemory  of  Dr.  Wood,  and  of  its  regret  for  his  death,  the  President's  Chair 
t)e  draped  in  mourning  for  six  months. 

Dr.  Rogers,  in  seconding  the  motion,  spoke  of  his  own  in- 
timate relations  with  the  deceased,  and  his  two  other  illus- 
trious contemporaries,  Dr.  Samuel  Jackson,  and  Dr.  Hugh 
L.  Hodge^  and  eulogized  the  noble  characters  of  this  trio  of 
great  men. 

Mr.  Eli  K.  Price  said  that  he  remembered  the  two  occa- 
sions on  which  were  delivered  the  public  eulogium  on  Dr. 
Caspar  Wistar,  fourth  President  of  the  Society,  by  his  suc- 
cessor, Chief  Justice  Tilghman,  and  the  equally  eloquent 
eulogium  on  the  latter  pronounced  in  a  solemn  public  meet- 
ing of  the  Society  by  Horace  Binney,  and  he  considered  the 
present  occasion  one  that  deserved  the  attention  of  the  So- 
ciety, in  an  equal  degree. 

The  motion  being  carried,  the  Committee  of  five  was  ap- 
pointed as  follows:  Mr.  Fraley,  Mr.  E.  K.  Price,  Dr.  R.  E. 
Rogers,  Prof.  P.  E.  Chase,  and  Dr.  Jos.  Leidy. 

The  Secretary  read  extracts  from  a  private  letter  from  Mr. 
Leo  Lesqucreux,  dated  Columbus,  Ohio,  March  22,  an- 
nouncing the  important  discovery  of  a  specimen  of  Cordaites 
bearing  its  fruit,  a  Cordaicarpus.  The  discovery  was  made 
in  examining  the  last  box  of  specimens  of  coal  plants  from 
the  Darlington  slate  bed,  sent  by  Mr.  Mansfield,  of  Cannel- 
ton,  Beaver  County,  Western  Pennsylvania. 

The  following  is  an  extract  from  the  letter : 

"  Mr.  Mansfield  continues  liis  systematic  explorations  with  wonderful 
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persislency,  and  mosi  vBluible  reaulls.  He  sends  me  fit  IchrI  every  niontli 
a  box  of  specimens,  nnd  in  each  lot  I  find  some  onvclties, 

"In  the  last  lot  just  received  I  find  wliat  has  been  swircbed  fi)r  since 
botanlats  l>egan  to  etiidytbe  coal  plnnts.  nnmel}',  one  of  those  large  nuia 
generally  foand  scuttcred.  never  atlached  to  any  BDjiporl.  but  this  time  in 
dialJncI  connection  to  a  hninch  of  eordaitt*,  and  Just  to  the  species  on 
which  it  might  be  supposed  to  ho  found  on  account  of  ibu  numermiB 
branches  of  male  Qowers  found  upon  oilier  (Vngmi.-nU.    See  Plittc 

' '  I  believe  lliat  this  discovery  is  important  enoagh  to  be  worth  a  record 
published  in  the  Proceedings  of  tlie  American  Pliilosophical  Bo<?iety. ...... 

"It  would  be  (idvisable  to  have  ttie  Bpeeimen  llgured  for  a  pkle.  Both 
fhigmenls  would  fill,  in  Tepresentalion  wiili  some  eiilnrged  jmris,  an  od«vo 
pkle " 

The  description  nceompiiiij-iiig  the  letter,  is  entitled  "  On 
a  branch  of  CoriluUes  bearing  frnit.  By  Leo  Lesquerenx." 

On  motion  of  Mr.  Lesley  the  Secretaries  wercHiilhorized  to 
order  a  plate  illustration,  8°  size,  to  he  jiuhlishod  with  the 
paper. 

Prof.  Chase,  pursuant  to  notice,  read  a  communicutiou  on 
some  new  estimates  of  solar  and  planetary  mass  and  distance, 
derived  from  Lockyer's  "Basic  lines,"  I'eirce's  meteoric  hy- 
pothesis, and  the  energy  oi  tight. 

Prof,  Frazer,  in  illustrating  the  curious  way  in  which 
some  arbitrary  geographical  lines,  like  that  which  separates 
Maryland  and  Pennsylvania,  prove  on  examinution  to  b« 
real  division  lines  between  districts  of  diflerent  geological 
character,  described  the  ditferent  structural  and  niinei-aloj^i- 
cal  features  of  the  eopi^er  veins  near  Liberty,  in  Maryland, 
and  those  near  Monterey,  in  Pennsylvania.  He  stated  that 
samples  from  the  former  gave  ou  ly  4  or  5  per  cent,  of  copper, 
and  samples  from  the  latter  as  much  as  28  per  cent.  He 
described  minutely  his  own  method  of  sampling  these  ores 
for  the  purpose  of  obtaining  reliablp  averages. 

To  illustrate  the  deceptive  aspect  of  some  geological  ex- 
posures, he  described  the  Obic({ues  rock  near  Cohinihta, 
which  had  been  described  as  an  anticlinal  outcrop,  wlierens 
it  is  moDOclinal  to  the  southwai-d,  against  a  fault ;  and  added, 
that  he  recently  proved  the  fact  further  by  a  careful  study 
of  the  south    di|>fi  in  the  bluff  ou  the  opposite  or  western 


ao-uinat  which  the  stream  wiia 


side  of  the  SHsquehaiirin  rivt 

nnderctit  for  several  miles. 

In  roference  to  tlio  two  iineertain  forms  discovered  \a  the 
&tmta  neur  the  southei'n  liae  of  Lancaster,  which  Mr.  Ilall 
8iisi>ect9  t  J  he  foesil  orieanisms,  he  said  that  it  was  desirable 
to  have  pub!ishe«l  drawings   of   them,  costing  about  $35. 

Mpii  motion  the  Scretarics  were  authorized  to  have  such 
tarings  made, 
rending  nominations  872,  (*74,  875,876,877;  and  new 
ruinations  878,  879,  880,  881  and  882,  were  read. 
A  letter  was  received  fmm  the  President  of  the  Historical 
Society  of  Pennaylvania,  Mr.  Jolin  William  "Wallace,  dated 
830  Spruce  street,  April  4,  187fi,  stating  that  Mr.  Wra. 
Srouke  Rawle  and  Mr.  Charles  Riche  Hildubiirn  had  Wen 
appointed  to  publish  a  continuation  of  the  Penn-Logan  Cor- 
TCBpondence  after  1711,  and  requesting  permission  to  use  the 
2dSS.  in  the  Library  of  the  American  Philosophical  Society 
^^^  that  purfiose. 

^^^■pti  motion  the  request  was  granted  under  pro])er  rcstric- 
^^^Bis  hy  the  Librarian  with  a  view  to  safety  of  the  MSS. 
^^^Ttlr.  Fraley  announced  that  Dr.  Wood  had  devised  to  the 
J^mcrican  Philosophical  Society  $20,000,  for  the  purpose  of 
eivcting  a  fire-proof  huilding,  or  for  rendering  the  present 
liull  (ire-proof;  and  read  a  memorial  to  the  Legislature,  with 
the  following  resolution,  whith  was  adopted: 

Betohtd,  Tlmt  tliis  Sncicly  will  Tcspectfully  peiltinn  tbe  Legislature  for 
Xhv  rclruai^  of  ihe  coltnteml  liii:  on  tlie  cLttrituble  Icgncica  and  devises  In  the 
xill  of  the  lute  Or.  George  B.  Wuud ;  and  Lliat  the  olScers  and  luembers 

I       of  tills  Socluiy  Ih:  rcijueslud  to  si);n  aucU  petition,  and  to  ii[B\  Ibe  corporate 

L^M^  ihereio, 

^^^Bfter  explanations  from  Dr.  Rogers,  the  Chairman  of  the 
^^^^^mittec  on  the  Wootteu   process,  on  motion,  that  Com- 
I        tnitteB  was  direetod  to  make  a  final  reyiort  on  the  subject  at 
the  next  stated  meeting  of  the  Society. 
Atid  the  meeting  was  adjourned. 


On  a  Branch  of  OordaiUt.  hawng  Frail.     By  7"-eo  Letimrtuz.     PUt*  I 
(Iteitd  b(^or9  tha  Amriean  PhUotopkUal  Soeietg.  April  ith.  19T9.) 

Id  ft  fDrnier  paper.  Froc  Am.  Phil.  Soc.  March,  I83S,  I  Iiave  Kiven  a 
nccount  of  the  gnU  work  of  Gnod'Eury,  especinlly  conaideriiig  Ills  re- 
searches  od  tbe  Oordaite*- 

Becent  discoveries  la  the  American  Coal  ilclda  hare  sfibrded  the  mranii, 
not  only  of  judging  the  valun  and  tbe  iuiportancc  of  the  fauta  cuitEidered  hy 
the  French  author  and  of  conQnning  his  conclusioDS,  bnt  Imve  k]ao  exposed 
ia  a  new  light  some  peculiar  characters  of  these  remarkable  I'lauU. 

In  consideriag  the  fruits  of  OordaiUi  (Oorilaieitrput).  p.  327,  of  thu  pa- 
per, it  is  remarked  oa  Antholilti  or  flowers  of  CoritaiUt,  thnt  czcepi  small 
nutlets,  figured  by  Newberry,  Dawson  and  Grand'Eury,  uud  others.  Done 
of  the  large  (Viiits  commonly  fonnd  in  the  Coal  Hcssures  have  been  found 
attached  to  stems  or  branches  of  Oordaltta,  nor  indcud  lu  any  other  kind  of 
coal  plants.  Nutlets  of  AiUkolittn  are  not  even  as  large  as  pens,  while  Uie 
fruits  of  CordatUf,  as  Qrand'Eury  has  figured  them  and  us  lliey  are  nbo 
represented,  Fl.  LXSXIII  of  tha  U.  S.  Coal  flora,*  vary  in  dlnmeler  from 
one  to  two  and  a  half  centlmeLers  and  therefore  arc,  by  their  sizv.  Without 
correlation  to  those  fixed  upon  bninches  of  AntholiU*.  Admitting  as 
proved  that  these  large  nuts  lire  derived  from  CordaitM,  Iho  qilceltoa  h 
lieen  left  by  Grand'Eury  what  it  was  before  for  all  tbe  phylo-paleontalo- 
gists  from  the  oldest,  nho  like  Sternberg  have  considered  the  nwiK 
already,  to  ihose  of  our  lime.  What  is  the  relation  of  these  fruits  lu  (1 
planls.  their  position,  the  mode  of  attachment,  on  sterna,  ou  brnnches.  Ik- 
lated  Bud  axillary,  or  in  rHcrnios,  etc.?  This  quitsllon  could  ba  pjiBwered 
oaly  by  the  discovery  of  a  distinctly  characteristic  fragment  of  a  Cor4atU* 
with  the  fructiflcatioDS  attached  (o  it,  It  is  to  record  llial  discover^',  doe 
to  the  pcraovering  researches  of  Mr.  I.  7.  Mansfield,  wlio  has  doni?  so  raucU 
by  systematic  explomtions  in  his  coal  bunk  of  Cannelton,  Pa.,  to  promoi* 
the  interest  of  the  American  coal  fiora.*  that  I  write  this  short  noiiee. 

The  specimen  bearing  the  vegetable  remains  is  a  pieee  of  hanl  black 
shale.  90  appropriately  split  in  the  plan  of  strati  Heal  ion  thtil  it  exposes  ImIU 
the  Upiier  fiice  of  the  vegetable  fHgment  and  tlie  counterpnK.  It  reprc- 
senls  a  branch  of  Oord'iittt  eoitatui  (species  flgurod  U.  S,  Coal  (lot*.  PI, 
LXXK.  f.  1-3.),  twelve  centimeters  long,  bending  down  or  like  {lending, 
nearly  Brteen  millimeters  broad,  marked  in  its  whole  length  by  prumiimT, . 
kid ney-sli aped  bolsters,  supixirt  of  {ledicels  or  leaves,  placx^  In  splrBl 
order,  in  the  three  ranked  arrangement,  enlarged,  inflated  In  the  upper 
imrt  and  abrubily  narrowed  into  a  fle.xnous  linear,  Innce^ilale,  long  h 
Tlie  nut  or  TruM  Is  oval,  three  centiroelers  long  from  the  point  of  Mtecb- 
ment  to  the  obtuse  top,  twenty>thrce  milltmett^rs  bnmd.  iticluding  its  In- 
flated border  (three  millimeters),  broadly  obtuse  and  entire  at  tlin  top, 
rounded  and  narrowed  at  the  base  to  a  point  of  iiiiadimenl  or  very  alioit 


by  rheSeoonii  OBoloyloal  Surv-ey  of  Peniii 


la.  ISTO. 


^Bh 


aaWiWWvgiKv"'  "aw 


TS    COSTATUS.  Ltsq' 
SnANCtt   BEARING   FRun 


I»RI  ***>  [LMqatMO*. 

peilicul.  fivi'  millimelers  broad,  disliactly  joining  tlic  rounded  eubtruncate 
apex  or  one  or  ibe  bolslera.  The  dividing  of  iLc  Bli&le  in  exposing  nad 
dptuching  Uie  upper  side  of  tlm  Truit  distiocUy  shows  iiR  mode  of  uttach- 
mem  by  ihe  coniluuiiy  of  the  pedicel  lo  ibe  lop  of  one  of  the  bolsters. 

Tbe  ritrie  I  represents :  Fig.  1,  Lho  fiMsilized  part  of  tlie  branch  Imns- 
formui]  Into  shining  cnnncl  coal.  It  is  flattened  to  about  two  miUiniolere 
in  tbickneBS.  the  bolslera  and  llieir  elongated  base  are  In  relievo.  In  the 
counterpart,  Hg.  3,  the  bolsters,  concave  and  marked  especially  by  the  pru- 
jeciions  of  tlie  borders,  are  a  litllc  enlarged  by  compreasion.  The  part  a  is 
broken,  as  isalso  the  base  of  the  fruit  in  d.  But  the  counterpart,  flg.  2, 
has  tbe  impression  of  tbe  whole  fruit  with  its  outside  enveloiie,  and  the 
base  is  seen  llxed  upon  the  tup  of  one  of  the  liolsters,  or  rather  of  its  im- 
pTMston  in  <. 

This  diagnosis  and  tbe  Bgurc  of  this  brancli  of  Oordaitet.  explain  the 
position  of  tbe  flruits  as  placed  in  spiral  around  a  narrow  branch,  in  a  kind 
of  long  strobile.  Tbe  close  position  of  Ihe  bolster,  serving  ait  a  support, 
and  narrower  tbaii  the  fruits,  at  least  when  in  maturity,  could  not  allow 
them  to  remain  upon  tbe  stem  even  until  entirely  ripe  They  were  forced 
out  nnd  «oon  falling  off.  They  ilo  not  appear  to  have  been  axillary,  for 
llie  bolsters  do  not  bear  any  scar  indicating  the  position  of  a  leaf  of 
Cordaiiet  under  tbe  points  of  attachment  of  tbe  fruits.  The  flowers  were 
monoecioDS,  even  perhaps  dioecious.  A  braacb  of  the  same  species.  C.  eos- 
tatia,  llgurcd  PI.  LVIII,  flg.  I.  lb.  uf  the  U.  S.  Hnra.  bears  racemes  of 
male  tlowars  whose  pedicel  is  too  slender  for  tbe  axis  of  a  strobile.  The 
fertile  Qowers  were  in  separate  racemes,  either  on  dilTeront  trees  or  land- 
ing from  another  part  of  the  same  tree. 

Tfae  discussion  on  tite  systeinHlie  relation  of  the  Cordaitu  finds  its  place 
in  the  U.  8.  Coal  flora.  I  will  merely  remark  now  that  tbe  position  of 
Uieae  fhiits  in  a  kind  of  agglomeration  in  loose  strobile,  is  comparable  lo 
the  fVuitiflcationa  of  Cycadcie.  ratber  than  to  those  of  Conifers. 

Ttie  Oingko.  it  is  true,  has  nutlets  resembling  tbe  fossil  f^uils  by  tlieir 
sliapc.  They  are,  bowerer,  much  smaller,  sup|)orted  by  a  basilar  cupul!- 
form  disk,  with  longer  axillary  fasciculate  pedicels.  Separate  fruits  of  Cy- 
cadcie  have  tbe  size  and  form  of  Ihe  Cordaicarpes.  Compare  among  many 
others,  Cgeadotptrvra  tulattuin.  In  Heer,  fl.  Helv.,  IV,  PI,*LVI,  Bg.  18-20 
of  Ibe  Jurnssic. 

I  do  not  suppose,  however,  that  tlie  Cordaitai  are  positively  referable  lo 
Cycadctt.  They  hod  compound  cliaracters,  which  have  been  later  sepa- 
rated  and  diversely  distributed  in  other  vcget^ible  tribes.  They  constitute 
therefore  a  peculiar  separate  grouti  with  analogies  of  various  kinds.  We 
find  the  tame  In  the  ferns  of  the  coal,  of  which  the  multiplied  references 
made  lo  genera  of  our  lime,  have  proved  a  series  of  fitilures  especially 
considering  the  fructlfleatiuns.  It  is  the  same  also  with  the  Lycopodiacew 
at  repruennted  by  Lepidophlois  ;  with  the  SlgillarliE,  the  Caluuiodeadrai, 
Asteropbyllites.  SpUenophyllutn,  Annularia  and  others. 
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Solar  Heenrdi.     By  Pliny  Eitrlc  Chnte,   Ll.J)..   Pr"fet»or  of  Pkilotoph]/ 
in  Bavei/ttrd  Qolitgt. 
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I.     IlarmoniM  vf  LiKkyer't  "  Baiit  Liat»," 

From  the  tliird  law  of  molion  it  follows,  as  a  Deceseary  consequence. 
Ihnt  coamlcal  niit)  nioleciiliir  bodies  uct  and  react  upon  one  Mnoi.lier  iu  ac' 
cordance  with  lavra  of  perrecl  elnstjcliy.  lleucu,  by  iairoduciug  rorraultts 
of  iindulatorf  molion,  resultji  can  often  be  siXK-dily  reticlied  which  would, 
oilivrwise,  roqulre  Uie  use  of  loue  and  difllcuU  aaalyiicid  pioceeees. 

In  previous  (ummnnicalions  I  Imva  sliuwu  : 

1.  Tbal  some  of  the  most  sLriking  indications  of  nodal  aggregation  In 
Iho  iilftnelarjsyBlem,  are  connected,  by  Ibt'  liiwswbicli  govern  Ihe  mlntions 
between  density  and  altiludc  in  elustic  atmospheres,  with  the  iiodal  iodi- 
culions  of  tho  Fraunbofer  lines.* 

S,  Tbut  the  collisions  of  subsiding  particles,  from  up|insile(linmeinil  ex- 
tremiiies  of  a  condensing  spherical  nobulit,  lend  to  form  shells  or  rings  of 
nodal  aggregation,  at  j  of  tliQ  radial  distaiiDo  from  the  centre  of  the 
nebula  ,t 

3.  That  centres  of  linear  and  of  spherical  oscillation,  exert  an  important 
influence,  both  upon  moliir  and  upnu  moleciiW  arm ngcmo ills,  {  Professor 
Stephen  Alexander  had  previously  pointed  out  soiue  inslances  of  the  re- 
Bulls  of  spherical  oscillation  in  Ibe  solwr  system. 

4.  That  Ibe  nodal  resiatunce  of  large  coamical  bodies  tends  to  forin  olltet 
nodal  aggregations,  at  harmonic  intervals,  in  accoi'dance  with  the  Uwa  of 
musical  rhytliin  which  govern  the  vibrations  of  elastic  medla.g 

5.  That  there  arc  reasons  for  anticipating,  in  the  fUndumentn]  oeclllations 
of  terrestrial  elementary  bodies,  symmetrical  harmonic  evidences  of  the 
tama  laws  as  govern  the  harmonic  nodes  of  elastic  media  aiid  the  hiu- 
monic  grouping  of  planetary  ayatema,  | 

I  hnvc  also  shown,  both  from  independent  considerations  and  as  corol- 
laries from  the  foregoing  laws  : 

n.  That  In  [laraboioidal  aggregation,  i;  there  are  three  wave  fiystenis,  with 
tendencies  to  nodal  collisions  and  orbital  ugi;regti1i-.ms  in  wiilch  Ihe  major 
axes  have  successive  differences  of  4  x„. 

'Ante,  »vll.  m,  ig.;  1S7T:  2Bi.  «a;  ISTB. 
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IS  [lalilished  cighlf  " bns'ic iiues, "  wliidi  furnish  illua 
^CM  laws,  or  eslalillshed  bnrinonlcs. 

vha  of  ilieffitlierotl  sphere  of  which  Eartli  is  llic  centre,  tends 
^  S)  Id  form  n  node  nt  .4  of  Sun's  iliatance  from  Ernth,  or  at  .ft  of  tbe 
|B  (llsinnco  frfiiu  San.  IIuTing  iilready  seen  that  the  Fniunhoftr  line  A. 
«  exponential  correlative  of  lUb  planet  Neptune,  we  rc-iidlly  And  llint 
\  node  IB  rejiri'seDied  l)y  a  wave  length  of  431,'>.8  ten  ndHJuiiihs  uf  a 
ctrc.     For  (Laws  1,  3j: 

Neptune.  Earth.  A. 

Log.     0413,085     :    log.     214.B24X.0  :  ;  7lil2     :     4215.8 

'B  rpgard  lliis  vnhw  ns  a  rnnilnnienlal  H-nve-Ienglh  for  lerrestriiil 
«rhuuical  elements,  we  iiiny  also  (r.iiwB  0,  7),  rugurd  (j]' of  4215.8=  16.468 
^Ls  a  flindrimoiiUtl  iiicromeol.  for  such  harmonic  undulations  as  may  be  ex- 
<:ltc<]  lit  ihe  elastic  a-tlier  by  Inertial  resistance. 

Thp  '■  ihcoretical  "  column  in  ihe  following  table,  is  conslrucied  by  slm- 
J>ltj  coiiibiuaiionB  of  Uie  fundamental  wave  length  and  Uie  nindiiuiental 
increment. 

I 

I    Vauwave  Icngih  of  ihe  frline.  Law  2  in  illusintted  In  the  third  Ihi.'' 

line  (SS3(tl<), which  represenia  |  of  Ibe interval  between  6 1  TO, fl  and  58*10.8. 
'XliMC  are  bnlh  double  lines  in  Lockyer's  system.  The  doubling  may, 
K^^rfiBiK,  he  owing  to  the  mntlltlcatlon  of  the  other  activities  by  Law  3. 
X^IUM  3  and  S  (S2(in.8  and  5022.7}  are  diructly  conaccled  with  Ihe  funda. 
%Xu;nt«l  line.  All  the  incremental  multipliers  are  iuiegral  squares.  The 
^ftUferencc  between  line  2  and  line  5  is  15x10-468.  The greaiest  square  in 
'.  and  llio   greatest  square  in  16 — 3'  is  2'.     These  squares  arc  the  In- 

Xill,  Mil;  IS73. 
a.Ro)r.  Buc.  Jnn.ISTfl. 

ici.  (2]xllll,  J. 
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Theoretical. 

"  Susie  Lines.' 

8800.8  +  3'  X  10-468  =  541B.0 

5411! 

4215.8+ Six  10.408^5269.8 

536!) 

52IW 

BnaB  +  a"  X  18.468  =  6236.8 

6235 

WSS.7  +  y  X  18.469  =  5170.9 

fi,J. 

«15.8  + 7"  X  16.468  =  0022.7 

5017 

4' X  16.488  =  4215.8 

4215 

rctlcal 


•.] 


226 


I  cremenlflil  coefflcients  for  lines  4  nod  8.      TIip  difTcmoce  bolweca  liooc 
I  and  3  !b  the  same  as  that  between  linos  4  and  5. 

Tbe  greatest  difference  l)etwi>eii  lUe  theureLical  and  incAsurwl   va1ft- 
The  cloacRcsa  of  ■ 


I  accordance  may  be  a 
values  liy  1.00028. 


1  hy  dividing  oacIi  oftlie  tliMirull  ^ 


n  some  respects  this  sjiametry  sccuia  even  more  reniarkalile  llian  tliera 

I   wiiich  I  round,  mure  tbau  oigliteeii  inuiillis  ago,  ia  mnay  of  llic  chemi^ 

I    eletncula.     They  were,  however,  directly  harmonic,  lieing  based  on  oc^ 

trifugal  relations  to  the  centres  of  nftve  eystemB  (Law  S}.    These  ^m 

I  reciprocully  harmonic,  telngliased  an  centripetal  relnliuna  to  the  *ur^^ 

of  Sun'B  cliromospliere. 

Mnltiplua  of  the  fundamenUil  incronivnt  often  apiicnc  in  the  (lltfercu^^ 

[  belweeallie  wave  lengtlis  of  elementary  spectra.  Tbo  following  iiiataiie^M 

)  in  elements  for  which  1  have  already  sliown  bariuonic  relalinns,*  fiv 

ve  aa  examples.    The  left  hand  columns  contain  exact  multiple  dUt« 

xa ;  the  right-hand  columna,  meaj>ur«d  wave-lengilis  : 


Mercury. 


Copper. 
5T8.07        578.67 
520.27        n39-80 
522.21       529.S4 
4G5.75        4I».64 

Arsenic 
«lT.r.4  017,54 
r,sa.55  G33.» 
iill,«7  011.07 
578.73  678.T3 
Zinc. 

nsn.oo      030.90 

(110.1)4       810.04 
472.31        472.  SS 

In  the  rnpper  lines,  the  first  Iheorclicnl  dilfcrcnce  ta  80  X  i-fVI9 
second  ia  )  as  much  :  the  third  is  the  sum  of  the  other  Iwo. 
the  second  line  ia  2>  x  3<  X  1-0408. 


537.78 

537.71 

480.07 

43B.07 

Lithium 

470,69 

470.48 

«B.B8 

458.98 

Ruthenium  and  Iridium. 

M-'S.34 

545.44 

530.53 

530.62 
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IT.     Spectral  Estimatft  of  Sim'»  DUtanet. 

I  tuive  farther  Bhown  : 

8.  Thnt  the  harmoiiic  undukUong  of  uar  atmnsplicre  are  sutli  as  tu  Tur- 
nUh  a  Biiiiple  method  of  eslimating  Sun's  disUmce,  bj  mcEma  of  baromi^tric 
fl  net  nations." 

V.  That  approximate  ceiimatea  of  Sun's  dieiancc,  may  also  be  rande  from 
tlie  harmimic  distnrbuoces  of  magnetism,  f  (clieniicnl  energj,  Itglit,  sound, 
jt,  siP,  simnltaneous  attraclioo  of  Sun.  Earth  aud  otlier  planeis  upon  elas- 
tic fluids},  t  lunar  dUtance  and  orbital  lime.g 

10.  That  there  are  cTidences  of  paraboloidal  nuclcatlon,  connecting  the 
Son,  each  of  the  planets,  ttie  asieroidal  b«!t,  and  the  star  Alpha  Ctnfauri.  | 

11.  That  planetary  rotation  is  merely  retarded  orbital  revolution,  through 
the  collision  of  particles  near  paraboloidal  or  ellipsoldBl  foci.^ 

12.  That  ff(,  when  (  is  tlie  time  of  cosniical  or  molecular  semi-rolatioo, 
represents  the  limiting  Telocity  between  complete  disBociaiion  and  incipi- 
•Dt  aggregation.** 

1&  That  gt,  for  the  principal  planeta  in  the  supra  asteroidul  and  in  the 
infftt-asleroidal  belt  (Jupiter  and  Earth),  is  determinedtt  liy  Sun's  orbital 
Influence  (^  gr);  while  gt.  for  the  Sun.  is  the  velocity  of  light. 

14.  That  Jupiter  is  at  the  centre  of  the  Neptuno-Uraninn  nebula ;  Earth 
U  at  the  centre  of  the  belt  of  greatest  density  ;  Sun  is  at  the  nuctotl  centre 
of  llio  entire  Bysiem.Jt 

15.  That  the  (Vequisucy  of  oaciilalious  in  the  violet  rays,  nnd  the  super- 
ficial gravitating  energy  of  the  Sun,  are  indicative  of  reciprocal  action  and 

IB.  That  successful  predictions  may  be  made  from  simple  considerations 
of  the  principles  which  are  involved  in  harmonic  undulation. |J 

All  of  these  laws  were  found  by  means  of  the  bypotheBis  that  the  undu- 
Utlona  of  an  (ethereal  mi'dlum,  when  inturcepted  by  inert  bodies,  tend  to 
produce  harmonic  undulations  (Law  4). 

The  discovery  of  the  foregoing  "  basic  "  harmony,  therefore,  led  me  to 
look  witli  cunlidenl  expectation  for  such  evidences  of  uudulalory  collis- 
ion, between  solar  and  terrestrial  waves,  as  would  furnish  satisfactory 
puands  for  new  eHliinaloa  of  the  Sun's  mass  and  distance. 

Beginningwith  the  most  far-rwtchiug  of  all  the  indications  (T.,aw  10),  and 
■■king  Earth's  liulf  radius  us  the  unit  ami  focal  abscissa  of  a  priuilivo 

•rfao,  Ix.KT:  IMS. 

lib.,  ix,  HO,  W7.  va,  AS! .  \mi. 

SID.,  xl.  103:  IMS:  xU.lSa;  IST3  :  Mil.  142 1  1K73. 
9xlll,a«-IU);  \gn. 
■  lb„xll.Gi8;  isn. 

^Ib.Xll.tt*:  U72i  xlv.lU:  1874. 
"•Ib.alv.lll;  l«<:  ivI.-JW.llW:  187B-7. 

iti,  tm-  wi% 

tvl,«IT:  1*77. 
UU,  IS;  IRTS. 
I,H;  U«S:  1111.338;  lO:  xvlll.Sl;  lOTit. 
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pftmboloid,  the  focal  ordinate  wouUl  be  eiiiiaUurmliiis.    I  tliwi  rnun<I(lA«r« 
6,  7, 11, 13),  tlint  bjcom]inr)ngihe  vi«  vtrxof  salelLtu  revoluUuu  at  Eortli't 
surface  (a  u*  =  gr).  with  ilie  «i«  Dwa  of  rotation  ut  the  priiniilvo  focatX  I 
abscissa  (x  u,'  =  ioT  Iho  sqiiart!  of  the  velocity  uf  cqnatorUl  euporlicitti  I 
rotation),  we  may  obtain  Hit-  equallon  : 

tl) 

in  which  y  represents  the  distance  traversed  by  a  my  of  light  (comp^T« 
Laws  ID,  10),  wkile  a  body,  at  the  equitlor.  would  fall  tliroagli  llitt  "  f\3.n- 
(lameDlal  iocreinent"  of  tlie  foregoing  tabular  (.'iimpai'ieuu  (,ic  a(  1313  .i 
ten  milliouttas  uf  a  millirocirt)).    For, 


Q)'=p- 


3flfl3 


=  4.007  n 


c,  =  ,r  X  8«(J3  -i-  86103  =  .1445  m. 

y  =  r  ry  -^  3.43B  m. 

t  =  V  TOffl)000OCiTfi4G3  -!-  4.8904  =  .000018353  m 


Light  Iravcrses  Earth's  muH 
acconling  to  this  esiininte.  Sun 
4B7.8i5y  ^  gg^jog^ooo  miles. , 


A  second  approKimatlon  may  be  nisdo  by  rememliering  that  tlio  L 
lines  are  the  reciprocdls  of  harmuaic  lines,  and  compariDg  the  arxha^ 
votonies,  or  the  reci[.>rucalB  of  llie  ratio  of  variability  in  tidal  inllueff 

(     ).  "^  ^'"^  iKiInls  where  the  disturbing  forces  arc  greatest  (the  s 
oftbedistuibiugtjodiea).    By  the  laws  of  elasticity,  the  ctlicrml  qdiIk^ 
tions  thai  are  set  up  at  any  point,  are  propagated  with  uniform  velocity  — 
we  take  the  liieoretical  fundamentui  \vave  lenglli  as  our  fundaiuout»l  is  ■ 
and  ir  we  call  tlie  mean  orhilal  distance  which  Earlli  traversi-a  in  the  t- 
{(=  .ODOOISHSS  ite.'i  of  falling  through  the  fundamental  increment, 
"orbital  unit,"  we  find  that 

Orbiul 
Pundamental 
For.  representing  Earth's  mean  radius -vector  by 
Orbital  unit  =  -2;tx  K  .000018353  tK.  -t-  1  getir- 
_  4315.B  X  .0000000039371 
"  '~  88300  "  '"■ 

Sun's  radius  =■  x  ^  214.524. 
Earth's  radius  =  3003  m. 
Bubstiluling  these  values  in  equrtticin  (8), 
2  ,T  z  X  .000018353  X  <'33<KI 


Fundamental  u 


885.258  X  80400  "x  «15.8"  X  -000000003031 
■.  X  —  02,570,000  miles 
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wIU  be  readily  seen  t)iat  equnlious  (9)  onct  (4}  ore  entirely  in^ciwDil- 
>f  each  oilier.  The  true  unknown  qunnlitj,  or  common  unit  of  com- 
M>n,  In  each  case,  is  tbe  velocity  of  light.  The  cnmpnrieou  ia  drown,  in 
Irei  Inst&nce,  between  Eiirth's  centripetal  and  eentrirngal fortes :  In  tlie 
od,  between  Bun's  i)rbit>  control  ling  influence  upon  Enrth,  and  Earth's 
tlon  upon  Sun.  That  reaction  must  be  exerted,  cither  througl)  an 
ic  medium,  or  by  means  of  ^an-elastic  fbrces.  The  elimination  of 
:x>inpnraUTc  unit,  shows  that  tbe  hypothec  of  a  laminjreroua  tether, 
nthereal  epiril "  as  Newton  termed  it,  accounts  for  inter-atelliir,  iilane- 
,  chemical,  electrical,  cosmlcat  and  molecular  actiou.  I  do  not,  howerer, 
.nl  this  fact  us  conchisive  of  the  existence  of  sucii  a  medium,  altbougU 
ema  In  lend  the  hypoiliesls  a  higher  degree  of  probability  than  any 
■iouB  InTfifliigaiions,  and  it  requires,  at  lens-t,  ^Hini-clastic  action. 
tic  difTereneo  between  the  two  results  is  less  than  one'half  of  one  per 
-  It  would  have  been  ensy  to  assume  values  for  the  CDnstnnts,  which 
within  the  limits  of  pmhahle  errora  of  observation,  and  which  would 
2  made  the  accordance  exact.  The  value  of  Bun's  rndiua  {x  -t-  214.fiS4) 
Hluccd  from  Dr.  Fuhg'a  estimate  of  Sun's  npparent  diameter.  Three 
r  eBiimales,  which  do  not  make  so  large  an  allowance  fur  irradiation, 
Uai>  Included  in  the  following  table  : 

Apparent  Dlnm.    i -^  Siin'iir.  i, 

Dr.  Fnhg* Hi'    3."fl3  214,534  03,579,000 

British  Naut.  Al 83     3.64  214-4.il  03..531,7OO 

American  ■'      " 32     4.  00  314.413  82.506.508 

Lockycr'H  Aatron 32     4.  305         314.388  02,431.000 

tnong  the  Dum«rous  previous  uieclianical  estimates  that  I  have  given. 
one  which  nccnrda  most  nearly  with  the  Iwo  present  determinations, 

llic  one  which  was  basod  upon  liiermo-dynamical  cona id e rations  de- 
ll ftnm  the  "heating  energy  of  flames, "t*nd  which  gave 

a  =  03,030,500  miles (1,) 

he  intimate  connection  between  Sun,  Jupiter  and  Earth,  which  is  Indi- 
ct tiy  Lawst  13  and  14,  should  lead  to  many  other  relations,  no  Ic&s  in- 
ating  llian  the  foregoing. 

w»  take  ii|,  of  the  cosmica)  distance  which  corresponds  to  tlie  funda- 
ital  wave-lengib,  we  find 

^  Of -6  of  914>534  =  .5028  =  1.0056  X  5 (3) 

XA  .5  is  tlic  focal  aliacissa  of  the  pHmitirc  paraboloid,  of  which  Sun'a 
usls  tlie  focal  ordinate. 

III.    Btlationi  of  Mim. 
.ccording  lo  Professor  Peirce's  meteoric  b^'pothesia,  it  may  be  reason- 
r  prmametl  that  each  planet  receives  meteoric  increments,  or  auflers 

>Muocil  m>m  »ffi7  raemuremenH ;  A«tron.  Nnch.  aHO,  cited  Id   Am.  Jour. 

.  X,  Ut,  AUC.  1S7S. 

*'»',  itl.VH:  Am.  Jour.  Set.,  ill,  2rZ;  ISTL 

*ll  Bll  tliwie  harmonies  "InwV'  beoausa  thay  eihlbit  pre-estnbllBLcd  pur- 
^*i  [hiiDKh  iHtme  at  tbcm  are  more  uppolal  ihnn  oibers 
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V-cIinngeB  IVom  meteoric  inQaRnccs,  in  proporLioQ 

s  pennitni-'ncy  «f  rularive  mikss  nmoug  tlie  priDclpAl  memberg  of  01 

I  Imve  already  pointed  out  vnrious  liarmimlc  muss  rclntions  (Law  il). 
■lOludlng  the  following  equation  inTolTing  flgurale  powi-rs  of  the  iu|! 
|!10teroidBl  niaasea,  as  well  ob  uf  Iheir  distanceH.* 

Sato rn"=  Neptune'  X  Uranus' X  Jupiter* 

I  have  also  called  attention  to  the  fact  tliat  theae  four  plftnuts. 
I-  villi  Enrtti  uud  Sua,  represent  important  centres  of  nebular  or  g'('i*i-nebi 
lar  inducncc,  viz: 
Neptune,  centre  of  primitive  nnnular  couUensation. 
Earth,  ci^ntre  iif  belt  of  greatest  density. 
Sun,  centre  of  nucleal  condenBation. 

Uranus,  centre  of  primitive  "subsidooce"  collision  (Law  2). 
Jiipiier,  centre  of  Neptuno-Uranian  nnbiiln. 
Saturn,  nebular  centre  of  mean  planetary 
[  centre  of  paraboloidal  subsidence  when  Nepti 
y  the  Tcrtes, 

mport  of  Professor  PierM' 8  lecture  led 
ti'Ut  t1ic  musses  at  the  two  remaining  ( 
[  those  of  the  two  chief  planets,  and  I  soon  found  that 
Jupiter*  =  Stin  x  Earth  x  Saturn.. 
This  equation  gives 

Sun's  mass =  828,600. 

"     distance =  93,549,000  miles. 

Combining  (fl)  and  (7),  we  find 

Satura'^  Jupiter*  X  Uranus'  X  Sun  X  Ea«li  X  Ncptuti 
The  tnasees  of  Neptune  and  Uranua  seem  to  be  bo  related  ae  to  give  ilicn*^^^* 
I    equal  ratios  between  their  present  orbital  momentum  and  the  orbital  tniKT'^  -* 
mentum  at  their  respective  absclasaa  in  the  solar-stellar  paraboloid  (}  NeiiK:^C  ' 
tune  and  j  Uranua). 

7  X  Neplime  =     8  X  Uranus        ]  ^^»- 

.-.  y/J  XNeptune  =  v/»  XtJranus        j *" 

Equation  (8)  may  be  staled  under  the  form 


Sat. 


Sat. 


Slit. 


Sun.  -^   Ear.  '*•  Nep. 


)( 


Ura, 


)■= 


..(lo:* 


Hero  tiio  equation  of  planetary  stability  groups  the  centres  Iti  two  seb-^^sJ 
B8  in  liquation  <7),  tbetlrst  introducing  the  tirst  powors,  tbo  Other  the  cnbra*^"^ 
of  the  relative  masaes.    The  same  exponential  groupins  nlso  occurs  In  i.S)  ^C 
but  with  linear  factors  instead  of  mass  factors.      If  we  consider  Ibni,  In  ■ 
I    rotating  nebula,  the  time  of  rotation  varies  inversely  as  Iho  square  of  lli»  -* 


'Avtt.x 


■,«52. 


i  BitftlnveMdy-  «k  Ihfl  ^tmLtng  man.  the  flrat  gtonp  leads  to 
%be  equation 

Earth  X  1  year  X   (St-ptunu's  r.  vec.)' 

^^^_    Sua      X   liiay     X  (Eanii'sr.  vec)'        —^ ^^^> 

^^^^Hs  «qaiiUoQ  gWw 

^^^m  Sun's  mnas =330.373.  '\ 

^^H  ■'     punillax =8,  "818  [■ (13) 

■     -  "     instance =  93,717,000  miles.  ) 

In  conaWering  tliln  and  other  relationfl  of  mass  to  wihereivl  disturbance,  it 
is  wc^ll  to  rememlior  tbnt  tlio  simple  dislurluince  vitrtts  as  ilie  innss ;  the 
«i«  vivi,  or  rnitius  oT  conB«queDt  oscillation,  as  the  square  or  Iho  mass  ;  and 
Uie  ciwsequent  orbital  period,  es  Ihti  cube  of  tbe  mass. 

By  iniroduciag  the  vector-radii  also  into  the  cubical  facUir  of  (10)  and 
designating  secular  perilielion,   mean  perihelion,   mean  n]ihe!ion,  secnlar 
apliclioii,  Texpectivelj,  by  subscript  1,  3,  3,  4,  5,  we  And 
Sat.,   X  Sat..  ] 

^^^  jDp.,  X  Ura.,     = 

^k  1-   

^^H  Bftt,  X  Sat..    „ 

^^P'  Jup.,  X  Ura., 

The  greatest  dcTiatioD  (Vom  eicacliiess,  in  the  flrst  of  these  equniious,  is 
tesa  than  )  of  one  per  cent.;  iu  the  second,  leas  than  ,■,  of  one  |ier  cent. 
Tho  mean  deviation,  In  the  square  root  of  the  iiroUiitl  of  the  two  equa- 
liuni,  is  only  ^  of  one  per  cent. 

We  sfc  liy  (S)  and  (13),  aa  well  as  liy  ordinary  astronomical  investijra- 
'ViODB,  tliat  quesUons  of  relative  mass  are  intimately  connected  with  those 
of  orlillal  eccentricity.  One  of  the  most  Inlereaiing  evidenceH  of  such 
«ODDection,  in  this  special  line  of  investigation,  is  to  he  found  In  the  posi- 
^on  of  the  mean  Rilcrum  of  the  system,  or  centre  of  gravity  of  Sun  and 
Jupiter,  together  with  the  Bignillcance  whicli  it  lends  to  equations  (it),  (6), 
^8),  il3),  as  well  as  to  the  fundamental  increment  which  is  the  ground  of 
«(|uation  (S).  The  orbital  dm  vhit  has  lengthened  the  radius-vector  of 
■rttuple  equilibrium  by  A  of  its  value.  For  5.3038  X  2H.B34  =  1118.135  i 
^  1U0.12G  =:  1030.471.  The  limit  of  syndironous  nuiiai  and  drcukr 
inoi  is  at  2  r.  Deducting  3  from  10M.471  we  find 
6un*s  mass 

-Jaite'.  .».-='»«•*" (") 

ifttioDR  7,  8  and  0  give  the  following  theoretical  values,  for  Uranus 
I,  whicli  I  compare  with  Nowcomb's  : 
-i-  ThoorptlcBl,  Neweoijil). 

CmniH 22118  2380O  ±  li»0 

Neptune 19352  10380  to  I i) 700 

iwcomb  gives  two  estimates  for  Neptune,  one  (19380  ±  TO)  from  satel- 
I  other  (1B700)  from  penurbalions  of  Uranus.    The  latter  agrees 
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■   precisely  with  the  tliooreticul  mlio  (9)  bpiivoen  Hip  tw.tpljinets,  while  iIjp 
former  is  presumalily  more  nccurate. 
The  uncertsiiily  in  regard  to  all  the  plnnelnry  massBS,  e.xcppt  llml     ''f 

[  Jupiler,  Ib  altli  bo  great,  tliat  it  ia  imposaible  to  tell  how  closely  lliuy  r»  ** 
rvprcBCQleO  by  the  efjuatioas  Tor  the  combineil  central  aotivitii-s  (0,  T,  &^' 
The  laleEt  ioveitigHlinns  uf  Lcrcrriar  and  Nuwcnmb,  however,  ahow  * 
closeness  of  npproxiUMlloa  which  is  rejnarkitblQ,  in  view  or  llie  wjtle  ttlJi- 
crepancy  in  mime  of  tlie  values.  Leverrier's  musS'ilenuminnlors,  IhuccI  on 
the  old  immllsx  (8,"57),  arc:  Ne|>lllne,  l«[lO  ;  Uramia,  gilKKl;  Jupl1«!  t, 
lOGO  ;  Saiuro,  3SI2 ;  Earth.  854986.  The  acoordunce  with  the  uomliiu  «=«l 
eqiiatiou  (8)  Is  within  j  of  ouo  per  cent,  if  we  deduce  Earth  rrain  the  ntlm  «^ 
musses  1  wiihln  ^,  uf  one  per  cent,  if  we  dedace  Saturn. 

If  we  loolc  to  tlie  partial  equations,  (ft,  7),  we  And  tlint  Saturn's  mn«s.  sd 
deduced  from  Neplune,  Uranua  iind  Jupiter.  (6),  is  ahoul  }  of  one  i^*' 
cent,  greater  than  Levcriicr'a  assumption,  iind  about  the  mmc  nniount  Ic^'M 
than  Beasel's,  which  was  adopted  by  Newcomb,  The  wmb  of  tfie  lieo  ^~* 
waU»  ihoai  an  exact  aeeardanee,  na  flillows : 

Dedareii.  A«sitmB<l, 

Leverrier 3488.3  3112,0 

Newomb 3533,0  SSOl.ft 

Mean 3500.0  8500.8 

The  reaulis  of  the  second  partial  equalior,  (7,),  may  ciinfldontly  aw^  " 
the  verdici  of  the  ol)8crvationa  upon  the  Inat  tnu*it  of  Venus.  No  olb  ^^ 
estimate  can  now  claim  a  greater  degree  of  proliability.  It  may  be,  ^*" 
Leverrier  suggests,  that  n  small  porti'tii  of  the  mass  may  bolung  to  n  grOt^*l 
of  ml TTUle  asteroids,  near  Earth's  orbit,  but  there  Is  no  present  likeTil 
llml  any  material  inaccuracy  will  ever  be  found  in  the  equation  wliich 
nccls  the  two  principal  inlrn-astcroidal  cenln-s  willi  the  two  principal  e 
asteroidal  centres. 

E.  Wirdcmnnn's  experiments  upon  llie  illumioatloD  of  gneea  tiy  d 
triciiy.*  have  convinced  him  that  the  electric  discharge  may  excite  a  en' 
^derahie  inercnsc  of  the  vit  viva  of  oscillation  in  nthcrual  envelopes,  wit 
out  increasing  the  vi*  vita  of  the  enclosed  molecules.  Pelrcc's  meteo' 
hypothesis  opens  an  immense  Held  for  new  physical  speculation  nod  inV 
ligation.  If  the  elher  is  material,  where  shall  we  draw  the  ItonnilM 
between  a;thereal  and  meteoric  inBuences!  If  cosmical  masses  have  1k> 
formed  by  paraboloidal  aggregation,  may  not  radiation  also  beparobolouS' 
The  solar  forces  of  association  and  dissociation  seem  to  l>e  slniosi  eio^ 
balanced,  and  the  law  of  equal  action  and  reaction  may.  perhaps,  (Vec  < 
science  of  thermodynamics  bum  the  opprobrium  of  its  apparent  tendeQ^ 
lo  universal  aggregation,  stagnation  and  death. 


Vlttuars  Noiift  of  Robtvl  Frmei: 


1/  Pemif.ir  Fr.isir.  Jr. 


d  hefore  (he  Amfritiiu  PhilamiphUal  Soeiefy,  Fthruary  7,  1879.) 

KOBKHT  F'b.^eer  was  born  Dec(>mb«r  S9,  1818.  ut  his  IHllier's  liniue  la 
Hcwluwa  Township,  Dclnwnre  Ccwnly.  His  frtlher,  Roteit  Prnior,  was 
I  lawyer  orexcdluul  slujicliug  uiid  disliugulBhod  liji'  his  kauwledge  urtnnd 
aw.  who  Imd  served  svvuml  times  as  a  incinbur  of  the  House  of  Repre- 
enUtivea  of  this  Stale. 

The  eldiT  Robert,  son  of  Gencnvl  Pcrelfor"  and  Mury  Worrnll  FraKer. 
nui  three  timed  married,  xs  follou-s : 

On  May  8, 1T98,  ho  married  Snririi  Hall,  who  died  wiihout  issue,  Jime 
it,  1800. 

On  October  IS,  1603,  he  mnrricd  EIiK»heth  Fries,  dnn^liter  of  Jolin  and 
Vnne  Pries,  by  whom  he  had  sis  children,  three  of  whom  died  uodcr  tlie 
1^  or  one  year,  and  tlic  others  were,  Anne  Fries,  Petsifor,  and  John 
Pries,  of  whom  only  the  second  surviTea. 

On  February  H,  1818,  he  miirried  Alice,  widow  ot  Eli  Tamall  and 
laaghter  nf  Joseph  and  Sarah  Peonell,  by  vrhoni  he  had  but  one  child,  the 
inbject  of  this  brief  miLice. 

The  boy  nns  named  originally  Joseph  Pennelt,  but  on  the  death  of  his 
faiber.  January  SO,  1631,  his  name  was  changed  to  Robert. 

From  that  date  he  continued  to  live  on  his  mother's  farm,  near  West 
^bMI«r,  till  her  death  in  1830  or  1820,  when  he  spent  some  time  In  Pbila- 
leiphia  and  attended  Dr.  S.  Crawford's  scIunjI. 

In  I8)t4-!I8  lie  went  to  school  in  PillFfield,  Mass.,  aod  finally  completed 
Ills  edncAtlon  at  Norwich  University,  a  military  academy  in  Vermont, 
itndcr  the  direction  of  Capt.  Partridge. 

He  graduated  alter  having  compleU'd  courses  in  Civil  Engineering  and 
in  the  Ana  nnd  Sciences. 

In  1638  he  Joined  the  corps  of  Engineers  which  was  then  engaged  in 
laying  otit  Ihe  Reading  Railroad,  and  was  in  charge  (ifthe  second  division 
tboTc  Reading,  remaining  there  until  llie  completion  of  the  road. 

In  ihe  autumn  of  1846  he  went  in  Europe  and  remained  about  n  year, 
uid  upon  his  return  commenced  the  study  of  law  in  Reading,  In  Ihe  office 
of  Judgn  Junea. 

Ob  being  adnntled  to  the  hnr.  he  removed  to  Philadelphia  lo  practice, 
tad  not  long  adcr  this  held  the  office  of  Prosecuting  Attorney  for  Delaware 
^anty  for  some  time. 

In  1841  he  was  married  lo  Miss  Jane  Biddle  Wood  (daughter  of  Samuel 
till  Fanny  Collins  Wood,  and  gmndniece  of  Marks  John  Biddle)  who  was 
ocn  Fcbrunry  1-1,  182(1,  The  marriage  was  celebmtcd  by  the  Rev.  Ed- 
kund  Leftf.  Ruclor  of  Christ's  Church,  in  Pnttstown,  Montgomery  County. 

On  July  22,  1840,  Robert  Fraxer  was  horn  as  the  flrst  Issue  of  this  mar- 

■tftaHml  or  Stale  Militia  aner  tlie  Revolntlon.  Lt.-Col,  In  tlie  Amerlenn 
^^Ho.  AW 


t.  FHiLos,  aoc.  xvtn,  103.  Sd.    f-bikted  jumb  8, 1879. 


A  daughter,  Fancy  (now  Mrs.  IKTliert  Welsh),  v 


a  Octolicr^, 


«  at  ihe  Bunie  time  in  lliis  yeiir  (1852)  R<)bert  Fra7*r  wns  electn! 
ecrvtury  and  Ti'eosurer  or  ihe  Camden  &  X\,\nntie  Uiiilronil,  iu  tlit*  cin- 
II  of  which  roud  he  had  been  previously  cnguged  us  moHuhiiig 
■  engineer. 

Id  Kuvcrobor,  18G3,  he  was  elected  President  of  ihe  Cotuiiiuiy,  whlcb 
office  be  reUined  till  the  fall  of  1873. 

It  will  ever  reraoiu  as  a  roonuiucnt  of  bis  devotion,  zeal  and  ufflcie>ncr 
in  the  inanageniect  of  this  road  that  its  stock  ndvnncnd  during  Ut«  tcnun; 
of  tlic  chief  office  from  on  almost  unsi^cable  commodity  lo  ft  position  of 
prominent  favor  for  such  a  road. 

U|K)U  his  rcliriimciit  from  the  CnmdcD&  Allnntic  Rnilrood  hewn*  cnllcd 

lo  the  presidency  of  tlie  Wilmington  &  Reading  (aflernards  known  ns  the 

Wilmington  and  Nonhom)  Railroad,  and  while  holding  this  position  he 

died  suddenly  of  a  stroke  of  apoplexy,  on  Hay  4,  1873,  at  15  mlnuira 

paal  6,  P.  M. 

On  the  4Ili  of  May,  1878,  be  was  apparently  in  the  l)est  health  and  Id 

[■  iuoyanl  spirits  and  attended  W  all  his  duties  with  ease.     He  was  expected 

'   Mthe  house  of  his  daughter,  Mrs.  Welsh,  to  lea,  when  a  short  lime  before 

I   Ibe  lioiir  a  messenger  arrived  announcing  that  he  had  a  severe  hoailKclie 

and  would  not  he  able  to  come.     Very  shortly  after  this  he  died. 

IS  a  man  who  was  cliaraclcrized  by  many  salient  traits,  n 
wliich  none  was  so  striking,  hy  reason  of  its  rariTy,  as  his  gentlen 

IS  of  dispoaiiion.    No  one  ever  observed  bim  in  liia  reluiions  to 
other  men  without  envying  him  the  kindly  tone,  the  :il>ernl  ricw  and   the 
manner  with  which  he  either  opposed  or  enduri^ed  tbo  seutiinenU 
of  others.     His  normal  condition  of  features  was  the  border  of  a  smile, 
and  bis  heart  was  full  of  sunsliinu,  which  his  cheery  wonis  sprinklod  liko 
drops  of  water  uu  those  about  him.    One  is  tempted  to  dwell  on  a  cliarac- 
terlike  this,  for  Ibe  memory  of  it  causes  always  an  agreeable  son sii lion  : 
k,jrel  it  may  be  thought  that  tbe  tics  of  oonsanguinity  render  the  w 
fpitrtiat  witness.    But  it  is  not  bi>.    All  who  knew  Robert  Prazer,  knew 
K'lllm  as  a  patient,  forbearing,  kind  and  clieerRiI  fViend,  a  model  of  ounicnt, 
well-spring  of  pleasure  to  those  hy  whom  he  was  surrounded. 
tastes  were  those  of  a  cultured  man,  and  bis  mind  had  Ibal  quality 
I    of  interest  and  curiosity  which  kept  him  actively  seeking  Infommtlan  nnil 
int  with  the  af&irs  of  the  day.     Every  new  turn  of  Ibe  kaleido- 
scope of  the  times  which  developed  aome  new  and  beautiHil  idea,  k 
discovery,  or  aomu  invention,  deligbled  him  whether  It  was  or  was  ni 
tbe  direction  of  his  professional  work. 

e  one  of  those  oarncst  soldiers  of  ideas  who,  whether  tliey  s 
rellRion,  their  country,  or  science,  show  alike  their  sense  of  tbe  folnnn 
meaning  of  Ibe  march  of  events.     He  believed  in  the  dutjr  of  n 
for  and  with  that  evolution  of  new  fornu  of  truth  which  is  but  Ihe  mMstire 
of  onward  progrces,  even  though  the  progress  be  in  any  case  tnorlinblo; 


■ltd  he  fceHsreS  also  onWHveringly  in  the  niajcsly  and  goodness,  the  llt- 
ocas  and  worthiness  nf  that  which  the  fulure  wns  to  bring  fortli. 

Many  find  lli<3  slate  of  mind  inseparable  from  h  mood  of  seriousness,  if 
not  at  Mcelicisra  ;  Robert  Fmzer  did  not,  No  one  reHlIxed  more  ftilly  the 
scrions  side  of  life,  but  ho  had  also  learned  (if  it  was  not  taught  him  by  in- 
stinct) the  phurlseclsm  of  gloom  as  an  em!)]em  of  respect  for  truth.  If 
ever  man  served  Ills  Gud  wiili  the  grateful  incense  of  smiles  and  Joyfulness 
it  was  lilt!  subjc:4  of  tills  sicetch. 

This  interest  in  the  affairs  of  the  world  around  him  led  him  naturally  to 
cultivate  Turious  branches  of  seienee,  as  an  amateur,  and  lie  preserved  the 
keenest  interest  In  them  in  his  last  hour,  though  his  engrossing  oecupntlonH 
forbtule  hiin  to  tread  ihi)  path  of  original  investigation. 

Microscopy  and  Entomology  always  had  great  attractions  for  liim,  and 
for  sevora!  years  previous  to  18fI7  ho  waa  President  of  the  Entomological 
Society  of  this  dty. 

He  was  elected  a  member  of  the  Academy  of  Natural  Sciences  in  1888, 
and  when  bis  duties  allowed  was  frequently  seen  within  its  hulls  on  its 
ntgbts  of  meeting. 

In  1B73,  he  was  elected  a  member  of  this  Society. 

Of  his  inner  llffa  asa  member  of  a  family  ;  ofhischarm  within  that  circle, 
shut  ont  troBX  the  gaze  of  the  world,  I  may  not  Hpeftk.  But  were  It  per- 
mitted til  pursae  this  theme  a  far  juster  plciuro  of  the  man  could  be  pre- 
sented them  in  these  few  poor  lines  In  tribute  to  his  memory.  Yet  those 
who  knew  him  in  the  world  can  easily  Imagine  how  bitter  was  the  loss  of 
this  fKend,  who  ever  dispensed  consolation  and  cheer,  to  those  whom  he 
most  de«rly  loved,  and  to  whom  his  whole  life  woe  a  luiitern  of  self-sncrl- 
flce,  of  manly  and  healthy  virtue,  and  of  the  warmest  human  sympathy. 


I 


■4  Meeting,  A2»-il  18, 1879. 
Preeeiit,  19  membere. 


Vice-President,  Mr.  Fralei,  in  the  chair. 


A  letter  declining  the  appointment  to  prepare  an  obituary 
lotice  of  Dr.  Wood,  was  received  from  Dr.  Still6,  whose 
Communication  was  on  motion  referred  to  the  Committee  on 
tie  eulogy. 

A  letter  accepting  the  appointnaeiit  to  prepare  an  obituary 
*xotiee  of  Dr.  Beadle,  was  received  from  Dr.  Agiiew,  dated 
-April  17. 
,  *  A  letter  requesting  permission  to  use  the  Logan-Penn 
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tfSS.  ill  the  Hall  of  the  Iliatorical  Society,  was  received  froiu 

^e  President  of  that  Society,  Mr.  J.  W.  WaJIuce. 

;  On  motion,  the  Librarian  was  authorized  to  entrost,  1. 

i  Win.  Penn's  Luttere  and  Ancient  Dooumenta;  2,  Logan 
papers,  Vol.  3  ;  3.  Logan  Papers,  899-3,  to  the  i-nre  of 
iie  Committee  of  the  Hiatoriwil  Society,  on  written  receipt 
for  the  same  and  obligation  to  return  without  unnecessary 
lelay. 

Letters  of  acknowledgment  wure  received  from  the  Yale 
lollege  Library  (Trans.  XIV,  XV),  and  the  Rev.  Stephen  D. 
^eet,  Unionville,  Ohio  (Proc.  Vols.  VIII  to  XVII  i-oruplete). 

Letters  of  envoy  were  received  from  the  Imp.  Bot.  Qar- 
,  St.  Petersburg,  March  4,  1879,  and  from   Prof.  Ira 
Renisen,  of  Johns  Hopkins  University,  April  10,  with  the 
fii-st  number  of  the  American  Chemical  Journal,  asking  for 


^^_  exchanges 
^^^B  On  moti 
^^B^taccd  on 
^^^^inga  hence 
^^^1  Donatio 
^^Hcal  Gardei 
^^*    ciety  ;  Pr 
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On  motion,  Dr.  Remsen's  name,  as  Editor,  was  ordered  to  he 
ilaccd  on  the  List  of  Correspondents  to  receive  the  Proceed- 
•inga  henceforth. 

Donations  for  the  Library  were  received  from  tlie  Botani- 
cal Garden,  St.  Petersburg;  the  Russian  Geographical  So- 
ciety ;  Pmsflian  Academy;  Zoologischer  Anzeiger;  Flora 
Batava;  Belgian  Academy;  Society  of  Geography,  Paris; 
R.  Astronomical  Society ;  Nature ;  Boston  Soc.  Nat.  History; 
Brooklyn  Eiitomologioal  Society;  Am.  Jour,  of  Otologj' ; 
Astor  Library;  N.  Y.  Chemical  and  Historical  Soeietie*; 
Franklin  Institute;  Jour,  of  Pharmacy;  Medical  News; 
Jour.  Med.  Sciences;  Am.  Chemical  Journal;  State  Miner- 
alogist of  Nevada;  and  Sig.  V.  Royes,  Mexico. 

The  death  of  Dr.  Isaac  Hays,  at  Philadelphia,  ono  of  tho 
oldest  members  and  former  secretaries  of  the  Society,  April 
15,  aged  83  years,  was  announced  by  Mr.  Fraley. 

On  motion,  Dr.  Brinton  was  appointed  to  preiwr©  an  obit- 
uary notice  of  the  deceased. 

Pending  nominations  872,874  to  882  were  read,  Nos.  872, 
874  to  877  were  spoken  to  and  balloted  for. 

The  Chairman  of  the  Committee  on  a  Preiuiiuu  for  an 
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Anthracite  Dirt  Burning  Procesa,  Dr.  R.  E.  Rogers,  reported 
progress,     (See  Minute  book.) 

There  being  no  other  business,  after  scrutiny  of  the  ballot 
boxes,  by  the  presiding  officer,  the  following  persons  wen- 
declared  duly  elected  membera  of  this  Bociety  : 

William  H.  Greene,  M.D.,  of  Philadelphia. 

Mr.  Arthur  Erwin  Brown,  of  Philadelphia,  Superititendeut 
of  the  Zoological  Garden. 

Carl  Seller,  M.D.,  of  Philadelphia. 

Dr.  Middleton  Goldsmith,  of  Rutland,  Vt. 

Mr.  Richard  Wood,  of  Philadelphia. 

And  the  meeting  was  adjourned. 


fv. 


Stated  Meeting,  May  2,  1879. 
Present,  13  memliera. 


Vice-President,  Mr.  Fraley,  iQ  the  chair. 


iJetters  accepting  njembership  were  received  from  Dr.  Carl 
Seller,  dated  Philadelphia,  April  22,  1879  ;  Dr.  Wm.  H. 
Greene,  dated  Philadelphia,  1812  Green  St.,  April  21;  Mr. 
Arthur  E.  Brown,  7.m\.  Soc,  Fairraouiit  Park,  April  21,  and 
Dr.  M.  Goidsmitli,  dated  Rutland,  Vt.,  April  22, 

A  photograph  of  Mr.  Edward  Goodfellow,  was  received 
for  insertion  in  the  Album. 

A  letter  accepting  the  appointment  to  prepare  an  obituary 
notice  of  the  late  Dr.  Isaac  Hays  was  received  from  Dr. 
Brinton. 

A  letter  enclosing  a  communication  to  be  read  at  the 
meeting  was  received  from  Prof.  Daniel  Kirkwood,  of  Bloom- 
ington,  Monroe  Co.,  Indiana,  dated  April  19,  1879. 

Letter!  of  acknowledgment  were  received  from  the  Ken- 
tacky  Iliatorical  Society  (Proc.  No.  102) ;  Buffalo  Society  of 
Natural  Sciences  (102);  Kansas  State  Historical  Society 
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(102);  Smithaonian  Institution  (102);  Essex  Institute  (102); 
Daveniiort  Aeatlemy  (102);  Providence  Franklin  Society 
(102) ;  and  the  Liverpool  Lit.  and  Pbilo.  Society  (Nov.  26, 
1878, 100  and  101),  and  poatal  cards  from  many  members. 

Letters  of  envoy  were  voceiveil  from  the  Lit.  and  Phi)o. 
Society  of  Liverpool,  and  from  the  Snciete  dea  Sciences  de 
TAgrioulture  de  Lille,  dated  April  1,  1879. 

A  letter  offering  an  exchange  of  publications  was  received 
from  the  Director  of  Studies  of  the  Ecole  Polytechnique, 
dated  Paris,  April  P,  1879. 

Donations  for  the  Library  were  reijorted  from  the  ABiatic 
Society  of  Japan  ;  the  Royal  Aimdeiny  dei  L.  at  Ilorae  :  Dr. 
Prof.  F.  J.  Lautb,  of  Munich  ;  the  Vandoiae  Society  ;  Zoolo- 
gischerAnzeiger;  Royal  Belgian  Academy ;  Revue  Politi^iue; 
Com.  Geog.  Society  at  Bordeaux ;  R.  Astronomical  Society ; 
London  Nature;  Lit.  and  Phil.  Society  of  Liverpool  ;  Mr. 
James  W.  Barclay;  SiUiraans  Journal;  Penna.  Historical 
Society;  Am.  Journal  of  Pharmacy  ;  Prof.  Andrews,  of  the 
Geol.  Survey  of  Ohio ;  and  Prof.  Joseph  LeConte. 

A  communication  was  read  hy  the  Secrt-tary,  entitled, 
"Meteoric  Fireballs  seen  in  the  United  States  during  the 
year  ending  March  31, 1879,  by  Pi-of.  Daniel  Kirkwood." 

Prof.  Cope  exhibited  a  life-size  drawing  of  a  vertebra  of  a 
new  sijecies  of  Camelosaurus,  for  which  he  proposed  the  name 
C.  leplodirus,  and  ahowed  in  what  it  differed  from  the  verte- 
brae of  C  supremus. 

Prof.  Marks  exhibited  a  beautiful  "Comi>ound  Compass," 
made  under  hia  direction  by  Wm.  Young  &  Sona,  for  the  iise 
of  the  Geological  Survey  in  drawing  tangents  and  curves  of 
very  great  radius,  or  parallels  and  meridians,  and  explained 
how  this  invention  of  Peaucellier  could  be  modified  for 
other  uses. 

Mr.  Lcaley  exhibited  a  large  distemper  map  of  Pennsyl- 
vania, painted  recently  to  exhibit  to  the  Legislature  the 
progress  of  the  Survey.  Also  the  first  bound  copy  of  Les- 
quereaux's  Coal  Flora  Atlas  of  87  plates,  just  published  by 
the  Board  of  Commissioners  of  the  Geological  Survey. 


Prof,  Frazer  read  parts  of  a  eorrespoTuIeuce  which  he  liad 
»»a(l  with  Mr.  Meehan,  reajiecting  the  local  cause  of  change 
^E  color  in  autumn  foliage. 

A  letter  from  Prof.  Lauth,  of  Munich,  was  read,  relating 
1n  his  recent  investigations  and  projioaed  publication  of  a 
uew  work  on  Egyptology. 

Pending  uonjinutions,  Nos.  878  to  882  and  new  nomina- 
tion No,  883  were  read. 

Mr.  Fraley,  for  the  Finance  Committee,  reported  that  he 
had  collected  and  -[md  over  to  the  Treasurer,  the  quarterly 
interest  on  the  Michaux  Legacy  due  April  1,  amounting  to 
$183.07. 

A  dtst^Hsaion  on  the  Wooten  procera  then  took  place,  pend- 
ing which  the  meeting  was  adjourned. 


On  MeUorie  FirrbalU  ittn  in  the  Uniiad  St'ittt  during  Ihe  gear  ending 
March  31,  HJ7fl.»    Bi/  ProfitMr  DanM  KiTkwuud. 

(Rfid  be/ore  Clu  Amtriean  PMUmophical  Society,  May  2,  1879.] 

The  frillowingpaperdiiesnol  claim  lopresenl  II  complete  lislortlie(lro-l»Il» 
irbicti  have  appeared  in  uur  entire  couutry  during  Ibe  last  twelve  raonlbs. 
llindudes,  however,  nil  lUut  liavc  been  liroughl  toilie  w rj lor 's  notice.  Or 
tlioae  (leacrilied  ooly  three  cnn  be  certainly  classed  as  detonating  meteors, 
tod  in  nu  case  lias  an  explosion  been  followed  l>y  b  full  of  meteoric  etanus  ; 
at  le«st.  no  aej^ilites  liave  been  actualljr  diacoTered. 

<t.  I  1878.  June  3,  3h.  39ni.,  4.  m.— This  meteor,  observed  at  Cliicngo,  by 
Prof.  E.  Colliert,  vas  about  equal  ia  apparant  magnitude  to  lliu  moon  at 
Aittr  days  old,  Ite  course  wae  from  ni^r  the  zenith  to  a  point  about  4° 
above  Beta  Coasiopeiffi.  Near  Aljiha  Cosaiopeiic  it  ex])locleil  into  seven  or 
eigtil  fragments. t 

<a.>  1878.  June  6th,  Bli.  23ra.  (local  lime),— On  the  evening  of  June  6, 
Afr.  Geo,  H.  E.  Troitvclot,  at  Cambridge,  Mass.,  aaw  a  very  lar^e  meteor 
'M-hich  \<am«A  directly  over  Omicron  Ureie  Majoris,  and  disappeared  Jiist 
t:ieluw  Eta  in  tbc  same  constellation.  It  was  pcar.sliaped,  tbe  greatest  nnd 
Ivnst  dUmeters  being  In  the  ratio  of  4  to  3.  and  it  lell  behind  it  a  long 
Viriglil  train.   About  llirecorfoursecondBafturilsappearanceitburst  into  five 
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or  ei.i  fr.igmenis,  each  of  whicb  assumed  the  same  form  u  the  nrigiim]  moicor. 
"Theprecedlngpurtlon  wttsoF  acriiiiBon  rod  hue,  quite  brilliant,  uid  mtt 
(lisaimilnr  to  the  Stromlan  flume.  The  fotluwing  ponton  wna  (if  n  tiluish 
violet,  uolor,  which  merged  iuto  tliat  of  the  tmil.  This  latter  was  cunip«Be<l 
of  glubulea.  each  succucdini;  fallowing  odb  being  of  a  moR  nnd  more  aib- 
dued  violet,  and  flnallj  not  dielioguislialile  tnm  tho  color  of  the  ak)'."* 

(3.)  18T8,  August  11,  loll.  10m.  Ilndinoapoliatimel. — &  few  minutes  nfler 
10  o'clock  on  Sunday  evening,  Aug.  11,  Rev.  John  A.  Bowcr.  of  Blouin- 
ington,  Indiana,  naw  a  large  meteor  near  the  eaBiern  horiion.  Mr.  B.  bad 
Just  taken  a  noaliion  facing  an  eaHtorn  window.  The  meteor  when  tirel 
Bcen  wim  almost  exactly  east  of  Bloomington,  perhaps  two  or  llirec  degrees 
tK>Ulii  or  enbt,  and  10°  aiiovc  tlie  horizon.  lis  motion  was  from  soutli  (o 
north,  and  the  length  of  ile  apjarent  track  was  20°  or  SS",  The  first  half 
of  ils  course  was  but  slightly  inclined  to  the  earth's  surface  ;  The  incliuar 
tion,  hiiwever,  became  sensibly  greater  towards  the  point  of  (llsappeBT- 
ance.  which  was  N.  altout  70"  E.,  and  very  near  the  hnrJEon.  The  appar- 
ent diameter  or  Ibe  meteor  waa  about  one-third  that  of  the  moon.  The 
motion  was  exlreraoty  rapid;  the  time  of  Sight  not  excoedlng  l\ 
No  detonation  was  heard  at  Bloomiuj^on,  nor  was  the  meteor  i 
arnte  into  fragments  at  the  time  of  disappearance. 

The  observations  of  Mr.  Bower  were  given  me  verbally.  To 
accuracy  I  placed  myself  In  the  position  which  he  oci:npiod,  and  hod  him 
point  out  the  meteor's  cmrse  as  he  had  seen  it.  The  foregoing  statemntt, 
I  am  aaiisQed,  must  be  very  nearly  correct,  except  as  to  the  time  of  flight, 
which  ia  admitted  hy  the  oijscrrer  to  bt  very  unccriiiin. 

The  same  meteor  Ik  supimscd  to  be  described  in  the  f  illowing  tclcicmins 
which  appeared  in  the  newspapers  of  the  nest  Tuesday  morning  : — "Tl- 
tusville,  Crawford  Co..  Pa..  August  12.  A  beautiful  meteoric  display  wu 
witnessed  from  here  last  evening.  The  meteor  made  its  ap|>earanca  in  tbc 
west  at  10.30,  moving  in  a  northerly  direction.  It  was  of  a  giventsh  wJor 
and  shone  with  great  brilliancy,  lighting  up  llie  entire  surrounding  coun try 
with  a  light  that  for  the  time  prevailed  over  that  of  the  full  moon.  lis 
apyiearancc  was  only  momentary,  when  h  burst  and  divided  into  tlirec 
fnigments,  two  of  which  assumed  a  reddish  color.  Calculating  fmm  the 
lime  the  explosion  was  seen  until  it  was  huatd,  the  meteor  wna  about  9fi 
miles  distant."  "Oil  City,  Venango  Co.,  Pa.,  August  12.  A  meteor  of 
unusual  brilliancy  passed  here  last  evening  a  few  minutes  afWr  10  o'clock. 
It  was  nearly  twice  the  a\se  of  a  cannon  l>all.     Its  coutse  waa  north." 

All  accounts  agree  that  the  meteor's  course  was  northward.  It  was  s(fen 
lo  the  WBsl  of  Titusviile  ;  and  as  the  final  explosion  occurrcii  about  38 
miles  from  that  city  we  may  conclude  tliat  the  track  terminated  over  Craw- 
ford County,  Pa.  The  observations  at  BloomingliMn,  Indiana,  indicnu:  tltat 
the  l>ody  first  became  visible  over  West  Virginia.  The  distance  directly 
east  from  Bloomingion  to  the  meridian  which  bounds  Venango  County, 
Pa.,  on  the  west,  is  S48  miles.     Hence  the  meteor's  altitude  wlien  Bnt 
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ts  altoul  77  mili^s.  Tills,  ii  miiBt  be  iidmillcd.  h  socuewlmt  uncer- 
^^  batwu  mny  surdy  conclude  ilinl  It  «ii9  mil  less  tlian  70  miles  nor 
**"re  UuiD  85,  Tlie  lengiL  of  Uio  vlsibla  track  was  lietwcen  IflO  and  175 
'^lilts.  The  estimated  lime  of  Bight  was  protxtbly  loosliurt ;  but  the  great 
*■  elodty  appears  to  indicate  a  hyperbolic  orbit. 

(4.)  1878,  September  IG,  Oil.  Oni.,  e.  h.— Tliia  meteor  wna  observed  by 
^r.  BeiijanuD  Vail,  of  Heuryville,  Clftrk  County.  Indiana.  It  was  first 
Kwa  utwr  Gnatma  Urss  Mnjoris,  and  it  passed  over  Delta  in  llie  same  cnn- 
■aiellatiOD.  lis  apimrent  iliaraeter  was  about  one-fourtli  or  one-fltlh  ilist  of 
Wt«  mouD.* 

(5.)  1878.  NoTomber  12,  7h-  Om.,  p.  m.  (local  lime.)— Wash  In  gton.  Indi- 
BIM.  Mr.  D.  Eckley  Hunter,  Principal  of  the  Iligli  Bchoo],  of  Washing- 
ton, Daviess  County,  Indiana,  was,  with  several  of  his  students,  watching 
for  aliooting  stnrB  on  lliu  evening  of  Nnvomlwr  18,  wlit-n  precinoiy  a»  tlie 
town  cloclt  wiia  striking  seven,  a  large  flrebnll  nppearerl  very  close  to  Vega, 
-pttsaei]  in  a  BOUrlLerly  dirt-elion  through  the  milky-wuy,  and  disappaircd 
nboMt  20°  N.  W.  of  Jupiter.  Its  motion  was  very  slow  :  the  time  of  visi- 
bility t»«ing  KlimatM  by  Mr.  Hunter  at  10  secondH.  Its  apparent  dinme- 
lirr  was  about  two-lbirds  that  of  tlie  moon.  What  struck  Mr.  Hunier  as 
especially  remarkable  was  ilic  shariily  defined  disk  which  Die  meteor  pre- 
Bente<l.  up  almost  Ui  llio  very  moment  of  its  disappearance.! 

ifl,)  1878.  November  14,  3h.  80m..  p.m.— In  the  New  York  Semi-Weekly 
Tribune,  of  Deccmlier  10.  18T8.  Mr.  Tlionma  Wliitnker,  of  HlllBide  Farm. 
Slass.,  reports  the  apgicarance  of  this  brilliant  meteor  us  observed  by  him- 
»L-lf,  The  «ky  WAS  very  clear  at  tlic  time,  and  the  meteor  uub  seen  in 
bright  eunsbine.    It  was  due  south  ttnm  the  place  of  obacrTation. 

(7.)  1878.  December  30.— A  few  minutes  before  7  o'clocic  (Indianapolis 
time)  on  the  evening  of  Deeemlier  80,  1878,  a  largo  meteor  was  seen  in 
Indiana,  Ohio,  and  Pennsylvania,  So  far,  however,  as  known  to  llie  wri- 
ter, the  only  ohservatious  sufflcicntly  presciae  to  be  nvnilal>1e  in  determin- 
ing the  height  and  direction  of  its  path  were  made  at  Anderam,  Miidisoii 
Cnunty.  Indiana;  Wushlnglon,  WnBLlogton  County,  Pa.,  and  Woosler, 
Way  lie  County,  Ohio, 

JLaderwin.  Indiana,  Lai.  40°  C,  Long.  8*  28'  W.— The  observations  at 
iaderson  weromadehy  Mr.  FredorickE.  Dickinson,  a  member  of  the  Si-'nior 
C\aa>.  in  Indiana  University,}  Mr.  D.  wns  in  the  street,  walking  cost- 
»f»jtl,  when  the  meteor  appeared  in  front  of  him.  a  few  degrees  N.  of  E., 
»t  an  altitude  of  not  le^slhan  1.1°  nor  morutlian  17°  As  the  meteor  passed 
>>«>t)tnd  n  bonding  the  point  of  disappeamnce  could  not  be  delcnulned. 
fy»c  Bt'l>a'*nt  diameter  was  one-fourtli  that  of  the  moon,  and  the  time  of 
liglit  was  eEliinaled  at  iwo  seconds  or  prubaldy  a  frBCtiou  less. 

Washiiigtmi,  Pa.,  Lat.  40"  10'.  Lung,  S'  12' W,— The  phenomenon  as 
'  Letter  trom  Mr.  Vail. 
1  letter  tram  Mr.  D,  E.  Honur. 

ITbff  tneieor  win»een  tiy  olliers  In  ImlliinB.Vml  llio  JeKCrlptlons  glvi'n  were 
CxillilnK  intre  Itinn  viigii«  gupsBcs  Id  regnnl  to  tlisire  nnd  genonil  (l)rei.-ltnn, 
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a  in  Wosliiugton,  is  ilescrilieil  iu  Ibo  Toll  aw  lag  lei  ler  trom  Uh  Pto 
or  Sbibemaiica  la  Waeliiu£toD  and  JefTcraoD  College  : 

'■  Washisotos,  Pa.,  Febnisty  1,  1979. 

'•PitoF.  D.  KiRKWoan,  Dear  Sfr;— Tlie  fuel  of  Die  nppmvranco  of 
nivlcor  here  boiub  limoagu,  iimy  li«<tf  inlui'esl  lo  yoa     I  wlilown  liiefkc^* 
BB  I  letimeil  them  at  the  time,  and  intended  to  Imve  wriU«n  yoa  flocin^ 
Aboat  7  r.  m.,  WashinEton,  Pa.  tiioe,  December  30ib,  ft  brilliant  me\«^ 
was  seen  here.    The  account  which.  I  have  was  given  mc  by  a  yiattg  tmm 
Mr.  A.  M.  Gow,  Jr.,  wlio  boa  gi^en  me,  I  have  no  doutit,  t,  very  fitirsiaL" 
mciil  of  nhat  nos  to  lie  seen  at  that  lime.     He  was  tralklng  c»utw>rd  o 
tlie  south  side  uf  tliu  strcel,  so  Ltul  he  was  in  the  shade  of  Uie  tiuildio^ 
tlie  moon  aliining  brightly  at  tbo  lime.     Suddenly  n  liglit  ationc  nliout  bi  ■ 
OB  if  ou  uddiiional  lamp  had  Iwen  lighted  closo  beliind  biin.     He  did  dm 
turn  Itnmcdintely  to  look,  but  when  lie  did  he  saw  a  mctcur  about  !hi!  sJa 
of  the  moon  ue  ho  thriugUt  by  comparing  his  impnaigion  with  the  linU-fiK:- 
moou  itnnit^diiitcly  ailerwards.    It  was  of  a  sliglitly  greeiiisli  color,  biit  j<r= 
as  it  diaappeikred  it  tiecuoie  reddish.     The  place  in  wliich  hu  a 
as  I  can  Judge,  waa  about  Alpha  Cygni,  and  tlie  place  of  its  di 
was  nhotlt  Alpha  Lyne.     If  so,  you  see  its  coiirse  was  W.  N.  W.,  and 
was  observed  tbrougb  24°  of  itc  path.    The  meteor  liad  beeu  visible  a  11^ 
tie  time,  however,  before  Mr.  Gow  turned  to  look.     It  was  seen  by  ihre 
oiUtirs  Iierc  tliui  I  know  of.        Yours  Truly, 

■D.  J.  McAi>4ii." 

Obsermtion*  at  WoMttr,  L«t.  W  50'  K..  Long,  i"  3fl'  IF.— Profes 
Samuel  J,  KIrkwood,  of  Woosier  Univcreily,  hwi  a  good  view  of  the  w 
teur,  which  be  descrihca  us  thi.'  most  brilliant  he  has  ever  seen.  It  w 
greatly  elongated,  and  the  apparent  diitmcior  at  right  tiiiglea  to  its  path  i 
hair  that  of  the  moon.  The[>oini  of  the  meteor's  ArA  appeanince  imil  al 
the  I1r«t  part  of  lis  truck  were  tii'ciir&tely  observed  ibrough  large  vtc 
Prof.  Kirkwood  gives  tbe  following  angles  us  iliu  result  of  CHreHil  u 
meiit  with  a  surveyor's  transit : 

"First  appearanec,  cast.  all.  50°.     DlaftpponraDce,  S,  18'  E.  all.  IS'.' ' 
Prof.  E.  ninarkB:  "The  flrst  appearance  is,  I  am  8atiB6e<l,  qniie  en«C-^ 
and  entirely  reliable.     I  am  not  so  conlidcnt  of  the  obwrvialion  at  dia^i — -^ 
pearance.    Tbe  meteor  exploded  when  alMiit  9.  33^  E."t 

According  to  the  observations  at  Wooater  and  Anderson  tbe  moteorh 
came  visible  at  a  height  of  72  miles  over  a  point  in  ColuinbuuiA  County,*'^ 
Ohio,  LaL  40°  50',  Long.  3=  40'  W.     The  Woosicr  and  Wasbinglon  ohscc— "*■  - 
vatjoos,  seem  incompalible;  the  latter,  however,  make  no  claim  lo  atiicl  ac —  '^'^j 
euracy,    Ab  the  exlosion  seen  ai  Woosior  was  not  oliserved  cither  ul  Waidi —  * 
ington  or  Anderson  it  ia  probable  that  at  these  greal<^f  di£Unei>s  the  dbap-  - 
pearance   waa  simultaneous   with   the   separation   inlo  fragracnls.     Sucb  J 
doubtieas  lias  been  tbe  case  in  several  other  instances.     Por  exampK  th( 
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i)f  the  meteor  of  August  1 1,  1878.  seeu  at  TiHwviDe,  Pa.,  were 
'toihic  at  Bluoiuini^ikn,  Itidiuna.  If  we  assume,  tlieu,  that  as  f^ea  from 
'Wnsliingloa  the  {Xiint  of  expltnion  was  also  tliat  of  disappeuraiice.  wo  fluil 
l>j  A  tPDtatlve  jirocess  tUai  ilio  obaervaliuns  aru  approximatuly  satistlvd  by 
su|>|>cisiiiglh(.'eGpnmliuD  tit  httre  taken  pWtuver Tuscarawas Couiiiy.  Oliio, 
about  N.  80°  W.  fiom  Woshiugton,  Pa.,  ai  a  rtlBtHnee  of  70  miles,  and  at  a 
li«ig)it  oflTor  18  miles  aluvii  the  earth's  surface.  Aftrthe  explosion  the 
pnrts  rcnmlned  visible  at  Wf>o8ler  until  wiUiiu  13  or  13  miles  of  ilio  ennU. 
The  ooutw  was  marly  8.  W. ;  the  true  length  of  the  entiro  visible  Iraoh  as 
aeen  nt  Woo«ter  was  aboul  85  milesi  that  nf  its  projection  on  the  earth's 
BUr(ift«i:.  about  GO  miles.  The  inclination  of  tlie  path  (o  the  aurlace  at  the 
earth  vims  nbout  l-T.  The  velocity,  though  uncertain,  was  probably  greater 
Uiat  corrmponding  to  an  elliptic  orbit.  No  detonation  yiue  heard  ai 
fioint  of  observuiion. 

1  IflTll,  Jaonary  28,  3h.  Sf'm..  a.  m.,  local  lime.— Observations  al 
icetUD,  Green  Lnlte  County,  Wisconsin.  Lut.  43°  50'  N,,  Long.  13° 
18'  W. — Iter.  William  M.  Riehni'ils,  slates  that  between  2  and  3  o'clock* 
on  Uie  fuorning  of  Junuury  28,  lie  wua  awakened  by  a  audden  flash  of  in. 
toiiMT  light  which  he  al  first  supposed  t4>  be  lightning.  It  continued,  how- 
ever, for  eoine  sccimtls,  and  by  the  time  he  was  thoroughly  awake  and 
tvmdy  to  make  observations  the  light  had  assumed  a  reddish  tinge,  some- 
what msemhling  [hat  of  a  Roman  candle.  He  next  supiiused  it  to  be  a  Are, 
but  unmcdiately  found  that  if  so,  it  must  be  out  of  the  village.  After 
nwkiDg  utiier  conjectures,  to  be  na  quickly  dismissed,  he  finally  reach  the 
OoacloaioD  that  tbo  light  was  meteoric. 

'■  By  that  lime,"  ha  aays,  "the  rrightful  cunllagniUon  had  settled  down 
lato  *  low  pyramid  of  lurid  light,  the  Imsu  extending  G0°  along  the  N.  E, 
Itorixon.  and  the  rertux  liaving  an  altitude  of  30^  •  «  •  The  lime  of 
Uio  mtiteor'a  flight  is  very  uncertain  ;  perhaps  8  to  10  seconds.  The  hhl- 
liani  and  white  light  at  first  would  indiunle  that  Ihe  movement  was  from 
Uir  W«cL"|- 

Otturxationi  al  Tratert  City.  Miehigan,  Lat.  44°  43'  N.,  Long.  8^  40'  IP. 
The  Grdud  Tmttme  n«raii,  of  January  30,  187!),  stales  that  the  accounts 
or  till*  nitrteor  by  different  observers  were,  in  some  roBpecls,  very  conflict- 
ing; tti'isc  who  saw  it  being  tiu  much  atnrtled  to  observe  it  closely, 
*  *  What  it  knowo  is  thai  It  waa  an  imnienso  ball  of  fire,  that  the  darkness 
"Xnu  made  light  as  noonday,  and  thai  a  lerrible  esphision  followtHl  its  dla- 
^ppcaruuce.  A  night  watchman  who  saw  it  explode  says  It  Qow  into 
Kuiiiul(>  pi«ccs  like  star  daat.  The  one  thing  that  all  agree  upon  is  tliu  cx- 
S>lu8l(Ki.  This  waa  heard  with  equal  cluarucss  at  Huyfielit,  13  miles  south 
v>{  Tnivcrsr  City,  and  at  Williamsburg,  12  miles  east.  The  effect  was  like 
t.liat  of  an  uartliqunkc.  Iluuaes  were  jarred,  windows  shook,  and  dishes 
t«Ulcil  npoD  the  shelvea,     A  swaying  motion  seemed  to  be  given  to  Ihe 
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liuildingB  ns  an  upbeaval  and  settling  back.     If  Cho  meteor  bnd  not  tw 
Been  it  woalil  have  been  tlitmglil  un  carlhtiuake  shock," 

In  response  lo  a  teller  of  Inriiiiry,  Thomns  T.  Biiles,  Esq.,  editor  Df  tl 
Grnrid  Trattrse  Herald,  lias  given  me  the  fullowin::  odditiunikl  slalotueot 

"A  night  w&tcii  on  our  streets,  an  intelligent.  cool<headed  rann.  gin 
me  in  substance  tliis  :  Was  on  watcb  ;  pnssing  Irom  due  west  (o  ohbI  :  W 
a  great  light ;  turned  quickly  and  saw  a  ball  nf  Arc  over  iny  rif 
Gboulder ;  turned  Ui  \eh  and  walcbud  It  until  it  disnppt«red ;  wlira  fl 
seen  it  appeared  about  as  high  as  ordiaary  rain  clouds ;  was  on  a  daw 
grade  close  to  and  appareDlly  over  iho  bay  :  came  from  S,  W.  and  p 
to  N.  E.;  upptiared  to  me  larger  Ilmn  Tull  moon  ;  M\  moon  locks  to  mei 
be  18  or  30  inches  in  diameter  ;  nieleor  ap|>cni'ed  to  pass  me,  and  move  M 
of  sight  at  alwul  the  rale  of  sjieed  a  descending  rocket  has  atler  Ita  exph 
eion  ;  had  a.  good  chanc«  to  sec  it  plainly  :  jnsi  alter  [isssing  me  a  singah 
thing  occurred  ;  a  ring  of  fire  seemed  lo  [>oe\  ulf  the  mel«or  [iself.  luid  U 
followed  the  ball  of  lire  out  of  sight,  but  dropj^cd  a  liulc  l>ebind  It.  It  « 
perfectly  distinct,  and  apiicared  to  be  hollon,  for  I  could  sc-e  a  dark  oebtni' 
Every  thing  wns  as  light  as  day.  I  looked  at  my  watch  as  it  dlsappeand] 
it  WM  just  28  minutcB  ailer  2  o'clock.  I  pAseuil  on  my  beat,  and  iiboHi^ 
lite  IcrdAc  explosion  came.  It  shook  and  Jnrrud  every  thing  aroand. 
immediately  looked  at  my  waicb,  and  it  was  33  minutes  after  8. 

"This  is  his  report  as  it  was  given  the  next  day.  and  as  it  waa  repeaUd 

to  me  a  few  days  ago.  I  liave  no  Idea  that  the  meteor  fell  inU>  Carj)  Lalw! 

or  that  even  a  portion  of  it  fell  tliere.     Ernry  thing  points  lo  Ibe  «orra 

ness  of  Mr.  Smith's  report  which  I  send  you. 

'■  Truly  youis. 

"TH08.  T.  BATES.' 

CharlovoiJt,  Charlovoi*  County,  Michigan,  Lai.  45°  15'  N..  Long  8" 
W.  Willanl  A  Smith.  Esq..  editor  of  the  ClMrleroUc  SenltMl  slalitf  II 
the  meteor  was  seen  by  several  jicraoiis  at  Charlevoix,  where  it  oppean 
to  be  at  least  four  times  as  large  as  the  full  moon :  tliat  It  burst  almost  t 
nctly  over  the  vi'.lagc,  and  tiial  jiarts  uf  it  were  seen  to  IHII.  The  g 
was  covered  with  deep  snow,  which  was  disturl>ed  in  several  «potB  by  U 
meteorites,  though  strangely  enough  nu  fnigmenis  were  fonod.  Tl 
meteor  before  striking  the  earth  lighted  Up  surrounding  objects  with  00  !■ 
tensity  of  brightness  surpassini;  that  of  sunshine,  and  ils  explosion  r 
bled  the  sound  of  musketry.  Its  direction  was  nearly  from  S.  W.  to  IT.  S| 
and  the  interval  was  very  brief  between  the  explosion  and  report-f 

ChelKiygati,  Hicliigan,  Lat.  45'  ZV  N..  Long.  T*  SI'  W.  Mr.  nnd  Hq 
Jacob  Walton,  of  Cheboygan,  boili  saw  the  meicorlc  light  as  it  approach* 
(him  the  9.  W.  It  tasted  sovemi  seconds,  and  was  so  bright  as  to  oast  I 
very  distinct  shadow  into  the  windows  &om  the  roof  of  the  porch.     Frot 
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tliis  sbiMlow  Mr.  Wftltnn  estimated  the  greatest  aliitiiUe  of  lliu  luetfur  nt 
fiboiii  Vi".    Ttie  CKploeioD  was  not  bean!  at  Chelioygan.* 

Tlip  preceding  obeorvatione  iiidiciue  tlmt  (lie  meteor's  eouree  wub  np- 
prHxiinnTcly  N.  E.  by  N.,  and  that  it  first  lieciioio  visible  over  n  [mint  ni>l 
fur  rniin  Lnl.  44=  35'  N  ,  Long.  0'  0'  W,  Tlie  dlslance  from  Traveree  city 
)  llie  polDi  >i  whlcli  mctciirie  matter  ia  said  to  have  Ihllen  is  abcat  42 
But  tlto  iutvrval  or  four  ininuteB  t)ett«eeD  tlie  Oinerved  explosion 
3  the  report  corresponds  to  a  distunce  of  alwut  40  miles.  This  would 
dta  llie  point  or  u^iplosion  23  iiiiluB  aliove  ilie  earth's  surface.  Tlie  lieight 
a  first  nppmnuice,  If  we  can  rely  npon  the  ratlier  uncertain  estimate  of 
Mr,  Walton,  at  Cheboygan,  musl  liave  been  nearly  100  miles.  The  Inie 
Icngtli  of  ilio  visible  tmck  was  about  124  miles,  and  the  length  of  its  pro. 
jncllon  oil  the  earth's  surface,  00  miles.  The  lime  of  flight  is  very  uncer- 
Uiiu,  tliougli  tlic  oljBfrvalions  indinite  a  rattier  alow  motion. 

itl.  J  I8Tt>,  Pebrunry  S,  lib,  30m..  p.  ».  IndiaDBpolis  lime.— This  meleor 
is  UiU9  iloscribed  by  u  correapondent  of  the  IndlaDapolU  Daily  Jftm  for 
Pebrtmry  7  : 

"  linysvlile  [Henry  County].  Indiana,  February  4. 1879,  Tiiist  nlglit  be- 
Iwecn  11  and  13  o'clock  was  seen,  by  a  few  citizens  of  ibis  place,  one  of  tlie 
largest  and  most  brilliant  meteors  ever  observed  in  this  secilnn.  It  was 
Isr^r  than  the  one  seen  in  December,  18TG,  liut  did  nut  lost  so  limg,  being 
but  K  few  seconds  in  view.  It  apparently  rose  from  the  eastern  horizon, 
ind  wtvitDctHl  rapidly,  marking  its  path  by  a  stream  of  flame  until  it  liad 
tlnitKit  readied  the  zi^nith,  when  it  exploded  with  a  dull  hut  plainly  audi- 
ble report.  Thtt  different  parts  shot  earthward  in  various  directions,  Imt  tliR 
lights  of  all  were  extinguished  before  they  had  gone  very  far." 

(10.)  1879.  February  17,  8h.  Om.,  p.  m.,  Chicago  time.— Tliis  meteor 
Wwt  observed  by  C.  A.  Kenoslon,  Professor  of  llatUeinatlcs  and  Astronomy 
in  Ripou  College,  Wisconsin.  It  was  flrat  seen  in  the  West  at  an  altitude 
or»bout30'.  U  moved  slowly  along  the  line  of  Ihc  iwo  soutliem  slars 
i»>  ih*  square  of  Pegasus  and  disappeared  neitr  the  boriion  without  any 
■fcxulibic  exiiloaion.  It  was  very  bright — increasingly  so  — and  seemed  to 
IWTeasliorl  lajl.f 

«.tllO  If)^  February  30,  lOh   40m„  p.  u.— This  meteor  was  seen  at 

rvillo,  Clark  County,  Indiana,  by  Mr.  Benjamin  Vail.    A  l)rilliant 

B  Ktnuncd  visible  nearly  a  minute  after  ihc  meleor  itself  had  disap- 

IJ 

bflS.)   18TB,  March  15.  Sh.  .ISm.,   ».  m,— This  meteor  was  observed  by  a 

nber  of  |ier<(ons  at  Washington.  Daviess   County,  Indiana.      Wlien 

nn  altitude  of  35'.     It  moved  westward  W 

MbA  then  hurst  into  many  fragments.    The  meteor  was  of  a  pate  bluish 

oabtr,  bat  when  il  exploded  it  lighted  up  everything  almost  like  daylight. 

1-,  toMr.  T.T.  Eatos. 


LoUn  rma  C.  B.  di 

Leii«r  rmtn  ITuK.  K 

brlvtly  rofcrr' 


[altar  fram  Mr.  Viil 


A  luminouB  doud  of  praoke  or  vapor  renwiued  i-isitilc  scvcml  oiiniilui 
atter  tlic  explosion.    No  sound  tvas  notlc(td.* 

REHAItKB. 

As  Eilrendj  atHted,  no  ineCcoriles  are  known  Ui  lisve  fallen  from  any 

of  the  fireballs  in  the  precedlug  lisi;  aUlidugU  in  more  tlian  01 
tUsBippciintnue  woa  followed  by  loud  dotonittions,  iind  the  explwlon  of  th« 
meteor  of  Ftibriiary  S  tmik  plnco  near  the  zenltli  of  the  prindpal  point  a 
observation.  It  is  also  rernarluible  llmt  llie  only  two  whose  velocftU 
could  liespproximntelr  delormined  were  almost  certainly  morinf  in  hy- 
perbolic orbits.  This  last  meutionL'd  fiLct  is  in  liarmonj  Willi  the  theorj-  0 ' 
Professor  Vou  Neiasl,  who  regards  aeroUtic  and  denotating  meteore  u : 
distinct  class  of  cosmicul  bodies,  differing  both  from  comets  and  periodic 
star  showers  in  the  original  velocities  wltii  which  they  cnicr  the  spbar 
tlie  Sun's  attraction. t  But  not  only  have  certain  cometa  moved  in  liyper^ 
bolas  but  the  computed  velocities  of  at  least  a  few  bolides  have  undoubtedly 
Indiciited  elliptic  motion.  This  theory  therefore  can  hardly  be  accept 
without  further  confirmation. 

Are  meUoroidi  miting  in  hgporbotm  tn  he  rtgnrdtd  in  gtnaTalat  fragmnUt 
of  dUiiUagrnted  eomett  f — The  discovery  thai  tlie  mctoora  of  Novemljer  I'V^ 
November  27.  April  20,  and  AugusllO,  are  intimately  connected  with  01 
moving  in  the  same  orbits,  lias  su^ested  that  all  shooting  sian 
oric  flre-bails  may  iiave  been  produced  by  the  gradua!  dissolution  of  comet* 
or  cometary  clusters.  It  must  be  remembered,  however,  that  the  comeca 
connected  with  these  meteor  BtTeama  are  alt  periodic,  and  thai  the  dlspcr* 
sion  of  their  mailer  is  due  lo  an  indefinite  number  of  returns  lo  peribclioc 
In  rases  of  non- periodicity  complete  dissolution,  as  Ihe  result  of  a  single 
perihelion  passage,  would  be  extremely  Improl>able.  We  conclude  there- 
fore, that  the  melcor  of  December  30,  1878,  and  others  with  hj-perbollo 
orbits  arc  not  comclary  fragments  dissevered  by  solar  influence. 

That  some  fireballs  explode  noiselessly,  while  others,  apparently  no  larger, 
produce  loud  detonations,  is  a  remarkable  fact  not  tiitherlo  explained.  TUa 
fact  also  that  explosions  very  often  occur  without  being  followed  by  tl 
fall  of  aerolites  seems  no  less  mysterious.  Professor  Newton  lias  stig- 
gested  iliiit  aerolites  are  proliably  furnished  only  by  such  metc^irs  as  pene- 
trate the  atmosphere  with  relatively  slow  motions:  lhot«  moving  u 
great  velocities  Itcing  burnt  up  or  ilissipaled  before  reaching  the  earth's 
surface.  >Iiich,  however,  must  evidently  depend  on  the  site  and  conslilu- 
tion  of  Ihe  ineleoroids,  Small  nieieors  (sliiraiing  stars)  are  entirely  consumed 
in  the  atmosphere.  Tlie  com|x>3ilion  and  structure  of  meteoric  stones  al 
very  widely  various.  "While  some  are  extremely  hard,  others  are  of  sueli 
a  nature  as  to  be  easily  reducible  to  powder.  Itis  not  Impossible  tliatwbea 
some  of  the  latter  class  explode  in  the  atuiosphere  they  may  be  compltitelf 
pulverized,  so  thai,  reaciiing  the  earth  in  miuuie  particles,  they  nro  ne*«r 
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dUcorered.""  The  fli'dmlls  of  August  U  and  December  30,  !878,  na  well 
AS  that  of  Pebraar,v3.  I8T9,  bad  veiympid  moiious,  and  wc  can  perbiiiwbesi 
MocnuDt  for  the  nnii'iippeanuico  of  neniUles  on  ttic  theory  of  their  complete 
cllsinuseration.t  Tlio  ineteora,  il  ia  obvious,  couid  not  liave  escaped  nut  ot 
the  stmoepherc.  BTenta  of  Ibis  itird  nre  doiibllcsanf  very  litre occurrcnra. 
^A'e  have,  ii  is  believed,  no  nutheniiiated  insiHuce  Iti  wtdcli  a  tirebiill  baa 
eMMpcd  nncr  nppmucbing  wilhia  99  miles  of  llic  cikrth's  Burfnci-.}  AESUin- 
ing  thlA  ti8  an  lufurior  limit  iind  laklug  100  miles  as  Ibc  greatest  bolglit  at 
'Vfbtcli  Biich  bodies  become  visible,  it  is  eaay  to  glinw  lliat  but  ane  in  lliirty- 
foiir  can  continue  lis  orbital  motion. 

SrooBsTiON  TO  Ousehvehs. 
In  the  theory  of  meteors  it  Is  a  matter  of  Gi'st  im[)ortauco  to  deti^rniine 
tlip  fomi  of  tbeir  orbits.  If  any  move  in  hyperbolas  tUey  must  Imve  bad 
n  pmper  motion  in  spKce  before  entering  the  solar  systi^m.  Now  Uie 
nature  of  a  meteor's  orbit  U  determined  from  Its  observed  velocity.  Un- 
fortunately, however,  the  time  of  night  (on  wiiich  the  velocity  depends)  ia 
{Eenerally  n  very  uncertain  element:  the  eslimates of  different  observers 
t»elDg  very  discorilnnl.  Persona  lliorefore  who  rc|>orl  such  phenomena 
etiould  trnln  tliemsclvea  to  habits  of  exactness  In  measuring  the  time  of 
■wiBibllity. 


Stated  Mveling,  May  16, 1879, 

Present,  28  members, 

Vice-Preeident,  Mr,  Fraley,  in  the  Chair. 

A  letter  of  envoy  was  received  from  Mr,  A.  Agaasiz. 
A  letter  of  invitation  to  the  members  to  attend  the  last 
■II,  May  9tb,  of'the  "VVeat  Cheater  Philosopbicai  Society 
vns  reeeivetl. 

I>anations  for  tbe  Library  were  received  from  the  editor 
>f  the  Zoologiscbor  Atizeiger,  Leipsig;  M.  Melsens,  Brus- 
«U;  t!ie  Annales  dea  Mines,  Paris  ;  Meteorological  and  An- 
tiquarian  Sucietiee,   Cobden   Clnb,  aiid    Nature,   London ; 


•Mflt  Aiilr.,p.«S, 

tTIio  Bvcrago  height  of  •hooting  .tnr* 

textlnctlon  Is  Bbnnt  5S  mllen 

■on  at  the  time  oT  explosion. 

k»ill». 

I  Thl.  «■•  the  Qennot  approftcli  of  the 

Kmat  motoor  of  July  iO,  1860. 
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Science  Observer,  Boston;  Professors  Brush  and  Dana;  NeW' 
Jersey  Historical  Society ;  Franklin  Institute,  Medical  N^e«-a, 
Numismatic  and  Antiqnarian  Society,  Pliiladelphia ;  and" 
Mr.  Horace  W,  Smith. 

The  librarian  exhibited  thesis  vohiraea, in  elephant  foliOf 
bequeathed  to  the  Society  by  its  late  President,  J)r.  George 
B.  Wood,  entitled,  Gli  Edtjizi  di  Moma  e  sua  campagna,  Ac. 
By  Com.  Luigi  Canina,  1848,  1851, 1856. 

Vols.  I  and  II  describe  the  Roman  walls,  gates,  forums, 
basilicas,  porticos,  illustrated  in  151  plates;  Vols.  Ill  and 
IV  describe  the  Roman  theatres,  amphitheatres,  circuses, 
baths,  aqueducts,  bridges,  and  imperial  Palatine  housea,  in 
159  plates;  and  Vols.  V  and  VI  describe  the  antiquities 
of  the  Canipagna  with  a  large  detailed  map  of  the  saoie  ia 
six  sheets,  and  139  plates  of  views, 

An  obituary  notice  of  the  late  Dr.  Isaac  Hays  was  read 
by  Dr.  D.  G.  Briuton  according  to  appointment  April  18, 
1879. 

The  death  of  Prof,  Paolo  Volpicelli  at  Rome,  his  natal 
city,  at  11  p.  M.,  April  14th,  1879,  was  announced  by  family 
circular. 

A  communication  "On  the  Geology  of  the  Diamantiferoua 
Region  of  the  Province  of  ParanA,  Brazil,  by  Orvillo  A. 
Derby,  M.  S.,"  was  read  by  the  Secretary.  This  English, 
version  of  a  Portuguese  rejwrt  prepared  for  the  Braziiian. 
Government  was  read  by  permission  of  the  Director  of  tlis 
National  Museum. 

Mr.  Lesley  remarked  that  the  paper  just  read  was  an  im- 
portant contribution  to  Geology  for  several  reasons: 

1.  Il  showed  ilie  topography  of  the  aouihern  part  or  BnucU  in  a  i 
lighl.  The  proviDce  of  Sao  Paulo,  soutli  of  thu  celebrated  diamond  provlDOA' 

or  ALiaoB  Geraea,  nnd  the  proTince  uf  Purau^,  sfiuiU  or  Sau  Ptiulu,  were  U    

versed  by  tlirce  ran;;eBormountaina,  the  Slurrado  Mar,  or  Scrm  Oraciott^ 
3000  Itel  hlgb,  nlth  peitks  GOiK)  Ibet  high,  along  Ihc  cOftsI;  eoopoaed  « 
granite,  imrpliyrics  aod  schists,  equivnicnt  to  our  Bluu  HIdge,  SomI)  Moan* 
lain  and  Higbltnd  range.  Bitclc  of  ttils  the  Serra  8orrinlt&  (or  Little  Muuii> 
lain)  over  8000  feel  high,  composed  of  higiily  inclined  meumnrphie 
ci'j'stalilne  ichiatose  gneisses,  red  achiala,  and  talcose  or  hydruinica  scliist^ 
prolxLlily  of  Cnmliclan  and  Siiurinn  iigc,  with  a  cuvering  uf  iK.-bbles  at 


Dcnite  anil  utlmr  quaitziiM.  And  back  ot  iliis  ugaio  at  tlie  nest  Ixirr! 
'  tbe  fWraous  Campos  Oeniea  gniBS  plain,  the  Ijerrn  dft  Espftraoca,  sIm 
1  3l>(H)  tcDl  lii^l),  cnniposei)  of  DcvoniuD  (nnd  carbon i rurous T)  tbasUif- 
wruus  BoR.  r«(I  Bandsiones  restiag  on  the  e-haies  and  suadslones  of  the  ^ntt 
plain,  unci  huvin;;  a.  bold  escaipmeut  towArds  tUu  easl,  like  our  Alle- 
cliquy -Climber  land  backbone  range.  Tlie  upjwr  porl  of  Ihe  CHcarpmnnt, 
liowerer.  Is  an  outcrop  of  ikmygiluloldal  and  porpliyriiic  trap  350  feci  tliick, 
auid  full  of  agoies,  which  (vTdm  the  long  hack  or  west  slope  per)mt«  all  tlie 
"wny  to  Llie  Pamnli  river,  llie  biirder  of  Bolivia ;  and  this  la  conjectured  by 
Mr.  Derby  t.i  be  of  Trias  age. 

S.  Tlie  trend  oi  Uie  formations  resembles  that  of  the  Atlantic  bonier 
of  tbe  United  States,  being  from  west  of  south  to  east  of  north.  But  while 
Ibe  general  geogtuphical  order  is  tbe  VAiae.  namely, — AkdIc,  on  the  east 
■long  the  cinat,  and  Devonian  on  the  west, — there  are  striking  dilTer- 
ences.  drat  in  Its  great  siniplioity.  and  secondly,  in  Ihe  Trias  and  trap 
lying  west  of  the  Devoniiui.  All  three  rangL's  have  escar|itnenls  towards 
the  «ael.  A  very  high  (3000  feet)  plateau  Alls  iu  the  spac«  beiwevn  the 
firet  and  second  ranges :  and  another  plain  sloping  gently  weatvrard.  and 
1500  to  9000  feet  above  the  sea.  fills  in  the  bell  tOO  miles  wide  Iwtweun  ihe 
lOGOiid  and  third  raagos.  There  is,  therefore,  a  general  uptilt  of  this  part  of 
Bnxil  Inwards  the  east ;  higher  and  higher  rocks  coming  in  as  one  goes 
weel.  and  Ihc  whole  slowly  settling  into  the  great  central  plain  of  South 
Amcrini.  tks  onrs  do  under  tbe  plain  of  the  Mississippi  Valley. 

8.  The  drainage  system  has  some  striking  feuturesof  resemblance  to  that 
of  the  tTnlted  tjtaies  when  we  consider  the  short  rivers  which  Konr  east- 
ward ini>i  the  Atlantic,  and  tbe  long  rivers,  like  the  Upper  Ohio,  Kenawha 
and  Tennessee,  which  flow  through  llie  Aliegliony  Mountnins  tlown  dip, 
WKst^iird  into  the  Hisaissippl,  For  Mr.  Derby  describes  four  main  rivers  : 
1.  TUc  short  Hi beini  which  alone  flows  sisl.  through  the  granite  range,  into 
th«  Allontic ;  2.  The  long  Iguassn  on  tho  S'>uth,  and  3.  the  long  PiiranapU' 
nn-na  on  the  north,  both  ot  which  drain  the  first  high  plateau  and  Quw  in 
uppoaitu  directions  from  one  another,  and  tlien  turn  and  cut  we^tvranl  into 
tile  iaxK  of  and  through  both  escarpmeoifi,  and  through  the  second  plain  ; 
uid  4,  the  long  Ivnhy,  between  them,  wliluli  cuts  across  the  second  plain 
ond  rhird  escarpment  westward,  also  into  the  Parana. 

4.  Mr.  Derby  sliows  llmt  the  pot  holes  of  the  Tibagy  (a  branch  of  the 
-I'nranapaineua)  got  their  diamonds  and  other  crystals  not  dirtetiy  from  any 
older  formation  tlinn  the  Devonian,  for  tlie  Tibagy  drains  nothing  but 
'^'Tonian  iMiuniry.  But  again  he  sliows  that  the  diainouds,  &c.,  must  have 
been  tvK  free  by  Iho  erusioo  of  tho  Devonian  sandstones  as  pebbles  or  sand- 
Kralna  or  fossils  ;  lor  the  Devonian  sandrncks  are  nut  in  tbe  least  mctamor- 
l^^CHcd.  The  dianionds  must  tlierefure  have  been  originally  derived  from 
^kiucti  o4der  itacolumiie  rocks,  i&c,  out  of  whicli  the  Devonian  melts  lliein- 
^«WeB  wore  constructed  by  erosion  and  deposition. 

)r.  LeConte,  at  the  request  of  Mr.  Dubois  of  the  U.  S. 
exhibited  u  very  fine  apedmen  of  lumiuated  native 
UtKK.  riiii,os.  soc.  xvnt.  103.  2e.    pntNTGii  jukb  10,  tBTO. 


k>pper  from  the  Calumet  and  Hecla  mine,  Luke  Supert 
md  explained  its  appearance  on  the  Huppaiitioii  that  it  li 
subjected  to  a  sliding  presaure  Iwtween  the  two  walla 
I  of  a  fisaure,  thus  representing  a  phase  of  xlickensidea. 

I'rof.  Cope  preseuted  a  paper  entitled,  "Notea  on  some: 
I  tandshells  of  the  I'aeitic  Blo[)e,  by  J.  G.  CoojHir,  M.  D. 

Mr.  Lesley  exhibited  u  slab  of  limestone  full  of  Trenton. 
trilobitea,  given  nine  yeara  ago  to  Dr,  Isaac  Lea  by  Mr.  8.—  • 
Emlen  Sharpies,  of  Bucks  County,  Pennaylvania,  who  took  - 
it  from  the  walls  of  a  limekill  at  a  quarry  near  Greonville,^-  ^ 
on  the  north  edge  of  the  belt  of  limestone  rocks  (enclosed  ini 
[  Mesozoic)  3000  feet  thick,  and  dipping  north\vard. 

The   slab  is   given  by   Dr.  Lea   to   the   Museum  of  th« 
"  mlogical  Survey,  and  is  valuable  in  evidence  of  the  | 
i  of  the  Trenton  formation  in  a  range  over  whieh  di&- 

»siuus  have  been  and  are  still  taking  place.     It  is  of  es ' 

jecial  interest  just  now  in  view  of  the  late  pablicutiona  o^fc 
riProf.  J.  D.  Dana,  on  the  new  localities  of  Trenton  fogeils^si 
■  Around  Poughkeepaie,  east  of  the  Uudaou  river. 

The  minutes  of  the  last  meeting  of  the  Uoard  of  Officers  -^ 
^vere  read. 

Pending  nominations  Nos.  878  to  883,  and  new  nomina- 
tion No.  88-1  were  read. 

The  Treasurer  moved  the  following  resolution,  which  ww 
_.  Adopted : 

.  JUtolmd,  Tliftl.  llie  Tressurer  be  rtUllioriKed  lo  execute  under  the  smI  oI^ 
«  Sotioiy  »  iransfur  of  ilie  uur tifliaiu  of  J".l)i)0  of  iIib  L'.  S.  bU  per  twat. 
n  held  by  iLdin,  a.aA  called  in  by  tbe  Secreinry  oribe  Tmosury. 

Dr.  LeConte's  resolutions  of  May  2,  being  in  order  of  busi- 
ies8,  it  was,  after  debate,  on  motion  of  Mr.  McKean,  n»- 
eolved  that  the  consideration  of  the  resolutions  be  postjoned 
to  the  second  regular  meeting  in  October  next. 

On  motion,  leave  was  given  to  Mr.  Uriggs,  and  Dr.  Barker, 
and  to  Mr.  Britton  to  withdraw  their  reports  read  at  the 
last  meeting. 

On  motion,  an  appropriation  of  §10  was  mede  for  9«Ik 
wribing  to  the  life  of  Dr.  William  Smith,  by  U.  W.  Smith. 


2<>l  [Derby. 

B  volume  of  which  was  exhibited,  iiml  the  nther  promifled 
i  August  next, 
FThe  meeting  was  then  adjourned. 


Thi  Oeologg  ttf  tht  Diamanlfferout  Btgianof  the  Prapinet  of  Parana, 
Bratil.     Bg  OrrilltA.  Dirby.  U.  8.     (EnglM  Veriion.) 

Hi  bg  pfmuHiiiin  of  the  Dirtflor  of  tht  BratiUan  Mnieuin  btfore  the 
Amerkan  Philofaphical  SoeUly.  May  16.  1879.) 
*  A  portion  of  Ilie  andent  Cnpltanln  of  Sao  Paulo,  now  the  province  of 
Poraiift,  liHS  long  bo«D  known  lo  lie  ditimunllferous,  but  ns  no  exlenaiTe 
wnaiiiugs  have  ever  tiFcn  andertnken,  nnd  n-i  tlie  i^ema  lliiiB  far  found  have 
iMwa  of  ■raall  size.  iiUhou|j;lL  of  gootl  quality  nnd  color,  only  very  little 
altentlon  liu  been  nttmcctnl  to  ttila  region,  in  enmparison  with  the  more 
fully  I'xplured  diamoud  Hclds  of  the  provinree  of  Minns  Geraes  and  Bahia. 
IlDTingn  recent  excursion  in  PHmnft.  I  was  able  to  niitke  no  me  observation  t 
D  Uie  geoiuicy  oftlie  region  in  question,  and  on  the  mode  of  occurrence  of 

■  diKmoods. 

fcXlie  province  of  Parana  lien  hciween  Slo  Paulo  on  the  nortli,  and  Santa 

IharinA  and  Rio  Oranile  do  Sal  on  tlio  soulh,  and  extends  from  tb« 

Atlantic  to  the  river  Parani,  occupying  nlmiit  six  degrees  of  longitude  and 

lime  of  Inlllude.     Topograph Ically  it  is  divided  into  two  very  distinct 

ipglona  :  a  roonntninoua  region  along  the  const,  extending  atiout  IflO  miles 

|n)Kn(l.  and  a  plateau  region,  occupying  the  central  and  westsrn  portions 

tt>«  province.     Ttie  flrsl  or  mounlainous  region  constilnies  a  distinct 

tOgloa]  urea,  while  Ihe  plateau  portion  is  divided  into  two  giand  gcologi- 

Btriolly  speaking,  the  whole  province,  with  the  exception 

It  belt  froiii  ten  to  twenty  miles  wide,  Isa  plateau,  the  coast  moun- 

h  cunMilutIng  a  |iart  of  Hk  great  Serra  do  Mar  sjtnem.  but  known  In 

h  proiinco  \>y  the  liesutlful  and  appropriate  name  of  the  Serra  Qraciosa, 

g  abruptly  from  llie  coast  belt,  and  forming  the  margin  of  a  plateau. 

n  HO')  to  liXM)  metres  in  height,     In  the  nnrthmstern  pan  of  this  great 

lor  range  of  mountains,  a  continuation  nf  the  Pamni- 

piacatni  rnngn  o(  Sii  Paulo,  rises  abi.ve  Ibe  general  level,  hut  dies  away 

|^«rda  the  sunlli,    The  coast  hell,  the  Serra  do  Mar.  nnd  the  ensicrn  tior- 

■  of  the  great  interior  idntoaii,  whether  mountainous,  as  in  ilie  norih. 
arly  level,  as  in  ihe  s:>uth,  have  thu  %a.mB  general  geological  chnrac- 

|b  nnA  mnjr  pnip<Tlf  bo  united  togctlier  in  wh:it  I  will  designiile  as  the  , 
)ou<i  or.  geologically  speaking,  the  mclHinorphic  region.  I 
ittnpugraph]'' of  this  region,  in  the  more  mountainous  portions.  Is  hold 
kKbnipt,  with  pirtumsqud  jieaks.  rising  lo  a  height  of  alxiut  IMKI  metres 
«  llie  aua,  and  HUO  to  TOO  inetitis  above  the  river  vaileyx  and  the  more 
H  portions.     The  Inltcr  arc,  in  genonil.  moderately  Modulating  prairies. 


li  <trl^  KHd  pMohes  of  forest.  Iq  itw  wwOWtt  pADn  at  tSa  pianriui 
<e  such  area,  of  considenibW  aise,  exteads  from  ilie  Serni  dn  Mitr  In  Ui^^^rS 
'  margin  of  Ihe  second  region,  and  reocbes  nurtliwurd  i»  beyoitd  tlie  cnplUl.  _  M-^m 
Curitylia.  Another  and  much  smaller  area  exists  in  the  vest  iif  the  HtcoDdC:^  ^^ 
nuige  of  mountain B,  in  the  north  of  the  praviucie,  about  the  city  of  Cunni.  — ■^c::^m 
This  loat  is  goneraliy  included  in  the  second  region,  under  the  name  nt  tius^  ^^ 
Cnini>nB  Geroes,  bat  geulogimll;  it  has  notlling  !u  coinuiitn  with  liiose  atm — 

I  pos.  and  belongs  to  the  Drat  region. 
e  rocks  of  this  region  are  nil  melamorphlc.  the  beds  being  lilghl;^ 

I' Inclined,  with  a  genL-rai  strilce  E.  N,  K.    Along  tlic  cnmt  and  ii 
1-do  Mar  granite,  porptiyritic  nnd  scliislose  gneisses  occnr,  as  in  ' 

II  ponding  rej^on  of  the  prorincf  of  Rio  de  Jiineiru.  with  no  abundsnce  ol 
plgneoua  rocks,  including  diorlte,  porphyry  and  a  compact  variety  with  ■ 
f  boMliic  structure.    In  the  plains  about  Curltyba  epidoilo  rach  uci'an  abnii ' 

dftDlly,  with  acbistose  gneiss  ;  while  farther  west  tlic  latter  is 
with  metoiuorpliic,  nou crystalline,  red  schisis,  which  src  ellher  lalcosc  "1 
bydromica,  and  with  red,  melamorphic  [torpbyry,  whinli  is 
morphoecd  portion  of  the  some  scliists.    In  the  plains  about  and  la  tb^ 
St  of  Ciirilyba  a  thick  deposit  of  decomiwsed  niuteriul  o 
I  fttid  good  exposures  are  rare.    The  incks  seen  it%  liln  am  those  nluir«  roen—  ' 
I  tioued,  but  an  abundance  of  pebbles  of  itaculuniiie  and  oilier  vtuieiim  o 
f  quartzite  attest  tbe  existence  of  other  rucks  in  the  vicinity. 

Unfortunately  I  was  unable  to  visit  the  northern  mountainous  portion  n*  " 
I  this  region,  about  tlie  bead  waters  of  Uie  river  Ribeira,  which  i»  l)y  far  ihi;^  ^"' 
I  most  inlereBilngimrt  of  tbe  melamorpliic  belt.  In  the  wiTsioni  margin  o»  ^^-^f 
I  this  disiricl.  which  is  known  by  the  general  nam"  of  Aatunguy.  I  founiK:^  *^ 

I  the  red  schists  and  porphyries,  aliove  mcniioned.  eilensively  devclopwl. M~i. 

I   with  beds   of   white   marble   and    iron  ore.     From   the  Bpecinieoa   aniW  -^  ■' 
on   I   was  able   to  obtain    from   this  region.   It    apiwars   la   1ns3»^ 
I  Tery  rich  in  marbles,  iron  ores  and  auriferous  rocks.     Prom  about  flf— ' 
I   teen  miles  north  of  Curltyba.  I  saw  a  greenish  sur))nntlni:  mtirhlf.  tdeo — -  "^3 
'   Ileal  with  tliBt  associated  with  the  sanie  red  sctiisla  near  Sorocalnt.  pmviiu 
[   of  89a  Paulo,  and  from  other  purlions  of  the  Assiinguy  region, 

apecimensof  iiBoolumite  aodofthc  peculiaraurirerous,  ferruginous  <] 
I   ite  cHlled  Jaculinga.  so  cbaracterisllc  of  the  inetaniurphic  region  of  Hint 
f  Guraus.    These  specimens,  and  the  few  obscrvaiions  I  wu  able  to  n»k«. 
I  Gonnnu  the  opinion  I  bad  already  formi'l,  that  tbe  noQ-cryslalliD( 
I  norphie  series,  composed  of  quartxltci  (liacolumlic,  itnhiritc.  J«culingi^ 
etc.),  lalcoae  (hydromicaT)  schistB  nnd  malbles.'  so  clutracleristlc  of  tlX'' 
Interior  of  the  provinces  of  Bahia  and  Minns  Qeracs,  extend  In  a  oontinu* 
ous  belt  lo  the  soulhward,  probably  as  far  as  RioUrandedoSiil,  pieernUag 
everywhere  ilie  same  essential  cliarnclcrs. 
I  linve  elsGU'htiret  prewnted  reasous  for  referring  tlic  cryaiallln*  meta- 

•The  cirystallJnemni'blen  forma  vary  Kubnrillnitte  part  nC  the  MftM.  wblnh. Mr 

■erics,  composei]  of  rroIsbm,  vie, 

I  ProemdlnKB.  Amerlmn  Phllnanphlml  8o(!kty.  Jmae  tfll  nhnif 
rfVsdoM««r>iNiiirl<miil,RlocHf  .l«ii'lr...  Vnl.  n,l«!^ 


mnrpliie  Miles  to  tb?  Arrhenn.  and  the  nun -crystalline  serim  to  the  Lower 
SIluriilD  fir  CambrlnD.  a  cInMiflcalion  in  v>bich  I  but  Tolluw  my  esteemed 
Oieuil  anil  l*?)wbcr,  (be  Inniemed  Prof.  Hartl. 

Going  WGsi  (Vom  Cutityba.  at  a  distance  uf  about  thirty  ntiles,  an  abnipl 
McarfimeDt,  called  ibe  Pwrrinha,  or  Little  SeTra.  ie  met  witb,  rising  to  an 
c1n*ation  of  1040  metrM,  or  nlMiut  SOO  niutres  abovu  tlin  plateni)  of  Curltyba, 
w bicb  It  ci'inpteiely  doiuinaics.  Tbis  eecHrpment  uxtcndt  across  ibc  prov- 
ince \a  a  general  north-snuth  direction,  being,  b^wever,  BUniewbat  irreg. 
ular  and  Kig-zxg  towards  Ibe  nnrlb.  where  it  Itvcomes,  in  a  measare,  cno- 
ibnnded  witb  Ibc  hi|;lier  Inmls  of  Hip  Assunguy  rei^ioii,  wliich  sutiwu  it 
In  elCTaUon.  In  conseqticaca  of  this  it  does  not  8e|Arate  so  compkluly  M 
in  tilt)  Math  the  various  syaU'ms  of  dniiiiage. 

Thin  escorpment  ix  comixned.  in  tbe  lower  part,  of  tbc  inclined  mora- 
tnarpbic  l)eds  above  dtsctilwd.  capped  by  masBlvehoriEonlul  beds  or  coarse, 
(Viable,  white  sandstone,  which  rise  everywhere  to  Iheiuinio  level,  but  var; 
la  thlckuoM  fhim  2U  to  100  metres,  owing  to  the  irregularities  of  the  sur- 
bce  upiin  which  Ihey  were  deposited. 

The  8errinlia  forms  the  eastern  margin  of  the  &ei»nd  region,  the  ftr 
fatnnl  Cnmpoi!  Getaes.  This  is  a  vast  gmssy  pluin.  exicndin^  westward 
•boat  1(K)  miles,  witb  a  gentle  Indinaiion  towards  the  west,  wbure  the  ele* 
valion  (if  Uio  highest  pcirtions  lieoiDies  reduced  to  from  8Mi  to  900  meti'es. 
Tlia  snrfncc  along  Ihe  margin  ia  almost  perfectly  lerul,  but  ibe  innumera- 
btu  ttreams.  feil  by  thouHnnda  uf  springs  and  by  torrentini  rains,  soon  cut 
themselves  deep  valleys,  descending  in  the  wesleru  portion  of  the  tegloD  to 
an  deration  of  000  metres,  rendering  the  surfBco  more  and  more  undula* 
ting.  M  one  enters  the  Cumpos.  In  a  brood  zone  in  liie  weatern  part,  there 
aic;  in  addition  to  the  irrogulnriiiea  due  to  denndaiiun.  others  of  greater 
nHneqoence.  caused  by  numerous  Immense  dykes  of  diorltc. 

The  character  of  tlic  rock  changes  also  in  going  weatwitrrl,  the  sandstone 
Warning  finer  and  tendluc  to  give  way  to  beds  of  shale,  which  occur 
iMemmilfliH]  with  the  wndsloue.  in  such  a  manner  as  to  slinw  that  ihey 
liehme  to  ih«  same  formation.  In  general  it  may  be  said  that,  in  Ibe  west, 
aift  nilr,  tlic  lower  poiiion  of  the  formation  is  ci)m|)09cd  of  ebalea  and 
•twiy  tandslones,  the  sliaiea  in  Mie  extreme  west  becoming  charged  with 
sttldlatis  and  enlcnreous  concreli'<ns.  and  conlnining  ■  few  subordinate  beds 
of «  peculiar,  slliciona,  ofdiiic  limestone.  This  sliujy  portion  is  wholly,  or 
to  pKTt,  overlaid  by  son  sandstone,  wliieb  to  tlie  eastward  Is  the  predomi- 
naal  furmnlion.  Tbe  sandstone  api>ear8  to  cover  the  sbalut  over  the  >'ntire 
region,  but  on  ibis  point  I  cannot  form  a  piiailivc  opinion,  liofore  making  a 
detailed  study  of  the  fi^ssll*  oollected.  as  it  Is  possible  ibat,  In  the  wooded 
limeMooe  region,  1  may  have  Iwen  deceived  In  regard  tn  ihe  identity  of 
tbe  •ani)>inne  Ibat  occutv  there,  with  that  oflhe  opun  campos,  further eatit, 
Tlie  rock  i«  everywhere  chargeil  with  pebbles,  and  oflon.  In  liudlcd  re- 
Itlnns.  cliivig«s  tn  a  pudding  stone  or  con  glome  rate.  In  a  mvine  near 
Mk,  1  fotiod  sudi  u  rongiomeraie,  containing  l)i>«bien  a  fooiand 
Htn  diamcl'T,  of  nieinmorphic  rocks,  xncli  a'  ^nei-w,  syenite,  iiunrt/iie. 


Iierli)  1  2o4 

ttc.  Tlio  most  inler«sclng  is  n  bniilder  of  melainorphoscd  ronglnman 
ronrMining  roundeii  ppliltlps,  tlii' size  of  one's  UbI,  of  llif  rocks  alK>*0  mi 
lioued.  uiillcd  by  a  mc\amar\i{insed.  Eilicioiia  cement.  Tlicsc  bouMuni  <i 
(luublfdly  hidicitlu  iliu  ni'lgliliurliiKHl  at  some  hi)ch  |x)iut  uf  tliit  url^ti 
Btirriice  or  the  unilirrlying  melHmtirphIc  rocha,  which,  bvrorc  being  )mne 
Tormud  an  islund  in  the  am,  In  which  tlie  ileposil*  of  eliale  and  s&ndiio 
WRK  hein);  Uid  down. 

In  the  pniiinns  of  tills  ragion  nhoru  tho  SAndstoDC  i«  tlio  prevnlling  si 
iHce  rcick.  ilie  wiil  h  pixir  nnd  sandy.  supporUng  only  grasses  and.  un  I 
slopes,  ftmnll  imlf^Ucaoffiirosl.in  whicli  tlic  Awuniiriun  pineoccurelngn 
nliundiinpe.  Tliis  tree  is  niso  extremely  nliiitidAitt  on  liiu  mai«iiiunil 
(ilatenii  nf  CiiritylKi.  The  shnly  prirtiiins  or  (he  I'e^tioa  hiiTv  a 
1>eiter  Hiiil.  but  Arc  Bl.ili  gioor.  in  lUe  ciulem  and  roniml  parlit,  OiiiO)^  w< 
wiird,  ihc  soil  improves,  tlie  benutiriil  open  i»niiiaa  giving  pinct  to  ollu 
wiib  ecalterad  pines  and  an  aliundunee  urslirubs,  nnd  lUnse  in  turn,  la  t 
extreme  west,  where  the  slialc  is  more  viLried  iu  clinme.ier,  nnd  whi 
diorltcnnd  cnlcnroous  rocks nre  abundant,  arc  I'cplaced  liy  luxuriant  forw 
showing  the  superior  quality  uf  the  soil. 

The  Reologicft]  age  of  this  sandsloae  and  shitle  hns  never  been  i 
torily  determined.  The  first  light  on  the  Hiiliject  wua  thruwn  tiy  n 
rragmcnlary  fossils,  diseovcred  by  Mr.  Luther  Wngoncr.  Awlsiant  of  X 
OeolofEicnl  ConimleBion.  in  187G,  nnd  determined  by  Mr.  Iltitbbun  and  a 
wif  ti)  be  Palienioie,  and  prolmUly  Devonian,  A  few  months  ngi>.  I  fou 
in  the  pruvincu  of  S3o  Pnulo.  in  a  cherty  limcHlone,  iden'Icnl  witli  It 
nbnro  mentioned,  a  few  olnciire  Lumclllhruiichs.  belonging  to  Pfvonl 
or  Carbonillsrous  13'peH.  In  my  hist  excursion  !  visited  the  hicnIlllM  i 
rovemi  by  Mr.  Wngoncr.  nnd  hnd  ilie  go«d  fortune  to  find  man  paH 
speelinens.  Prom  n  bed  uf  sbmlo.  ioievcalkiied  in  tlie  sindstone,  a 
UroiM,  close  by  the  conglomcrnlc  lucality  nlxivo  mcnlloned.  I 
spcciraorOphiiinn,  a  few  badly  preserved  Lamelllbi'HNchs.  and  spodt* 
Linffulit,  DUcini,  Hpiriftra,  Rhj/ntlioneltn.  StrrptprUynehai  and  Vit^," 
strongly  resembling,  and  probably  identical  with,  lliiise  of  tUa  1 
of  the  AronnuiiitB.  The  S/iiri/tra,  Streptorhynekiit  and  VitaUiM  are  || 
llculnrly  well-marked  Devonian  types,  the  fonnnr  being  proliably  It 
with  8.  duaUtnaria.  Iu  the  cherty  linieatune  m  li-nliy,  I  found  ■  numl 
of  species  of  Lnmcllllintnclis,  aome  of  which  arc  Identical  with  tbn«» 
Slo  Paul<^  but  I  could  not,  in  the  field,  give  tlieni  llie  study  required 
dctemiine  with  certainty  wliethcr  they  belong  to  the  Devonian  or  C 
bonirdi'ous.    Pnignienis  of  JAtiidodendron  nlso  occur  In  tlie  satiie  toe 

As  slxive  remarked,  the  elevntinn  of  this  second  region  dimlnislieflKM 
uluil  iDwurds  tlie  weal,  where  the  heights.   Includinii  IIjc  iliorllr   riih 
risu  to  8-VI  or  irno  metres,  althnngli,  owing  to  the  I'xi'-  . 
widening  of  the  uunieruus  vullej-a,  the  geneml  levil  : 
Krum  this  IcvfI  rin.'S  a  second  eacnrpmcnl,  known  as  Ili<  ^ 
to  a  helglil  of  KM!)  metres.     Un  ilie  steep  slo|)e  t1i<.-t 
ing.  a  fonsKlenible  thiekin'W  cf  soli,  ri'd  tinnrUloni-, 


*nil  Btttiilslnni  of  the  sccnnil  rrglnti,  nnd  almve  this  &  IknI.  100  metres  nr 
mure  in  lliickaess.  uf  HiiiygUuloUlul  mid  porpliy rilli:  trat).  nppiirentlj  a  Mod 
nr  tnchjic.  Tire  iimygdalold  is  rull  of  liuniiririil  azalea.  Tl)ls  eecood 
Mmrpraent  is  tlie  Wginaliig  i>Ti\ie  tiiird  guiiliigiLiil  region,  tln^  ropoj^raplii- 
ol  thitures  (if  wliich  arc  very  similar  u>  tbiise  cif  tlic  sucixiil  or  Cumpos 
Oeraro  region, —iIiai  Is.  produced  liy  denudaliori  on  horiEontal  Iwds.  The 
«scurpiuent  csiiiDdB  enlirrly  ai^nns  Um  provincu,  in  a  uortli-suuili  direction, 
ind  into  the  provlnixr  nt  8$a  Paulo,  whore  I  hare  recogniiuid  tlio  anme 
ruck.  <U  tilt!  m&rgiu  of  tlitt  tilntcaa.  nest  of  the  Piracicnba  river,  Boulli  of 
the  river  Igunsefl.  I  am  int\>mied  liy  Mr,  Luis  Clevc,  a  rery  competent  ub^ 
■erver.  tliai  il  iN'ods  enstwartl,  under  the  name  of  S^rra  de  Esplgio,  lUid 
ctlenda  ns  far  as  the  Serru  do  tiar.  Prof.  Hiirtt  ]iad  already  observed  that 
t|i»  Sorra  do  Mar.  in  Sanla  Cathiirtna,  is  capped  by  pborphyrilic  trap.  It 
is  prutmblt^.  tlierefur^.  that  thus  n>cks  cover  tlio  greitler  part  of  tlie  in> 
lerinr  of  thai  province,  as  well  as  the  neighboring  iiorlion  of  Itio  Grande 
do  Sal,  in  wliieh  agBilferuus  trap  is  coratnon,  A  portion  of  ihe  nepublio  of 
Uruguay  probably  belongs  lo  tbc  snjuc  fornatioD,  To  the  west  tlie  eoim- 
try  ts  unexplored,  but  from  the  scanty  information  I  could  obtain.  It  seems 
probaiilc  ttiiil  the  trap  formation  extends  to  the  river  PsranA. 

Ttic  siirtiLce  of  tliia  region  is.  in  general,  a  beavlty  wo<Kied  plain.  Iitit 
has  severul  extensive  campos.  the  most  im]xiriant  ones  being  ilio»e  nf 
Ouampunva,  which  unite,  lo  the  south,  with  the  oslcuBlve  ctimpos  of  Rio 
Qrandv  do  ^ul.  Tliere  appears  lo  be  a  slight  Incllniition  towards  Ihe 
Paran&.  and  the  river  vsltuys  beini;  deep,  preeoril  Idgh  steep  slopes,  thst 
have  been  dignified  by  geogruphcr!,  as  wl-11  as  the  common  people,  ns 
mountains.  In  pnint  of  fnct,  no  true  mounlitius  exist  in  the  province,  out- 
■Ide  of  the  metamurphSc  arua. 

Kct  very  dcflnlto  data  exists  for  determining  the  geologiml  iige  of  this 
tnonnouB  onillow  of  trap.  Il  Is  certainly  luier  ihun  the  Devonian,  and  is 
most  probably  MesnKolc.  In  litbological  characters  both  the  trap  and  the 
red  Bandslmie.  nbich  appears  to  be  associated  wilh  it,  suit  to  Iw  distinct 
ftnm  tite  underlying  Devonian  sciics,  resumhte  in  a  striking  manner  the 
TriaiHic  rocks  of  eastern  North  America, 

The  drainni^  of  the  province  is  delcruiiiied  by  the  above  deserilictl  toim- 
fraphleal  f^iitiireii,  und  is  principally  toward  the  Parana,  only  one  large 
liver,  the  lllbcira,  flawing  directly  lo  the  Atlantic.  This  river  rises  norlh 
(if  CurttylHti  in  ihii  mouniuinous  Astuiiguy  region,  and  Hows  northward. 
into  Ihe  province  of  Sia  Paulo,  breaking  ihmugh  the  Serra  do  ^Inr.  ubove 
the  city  of  Iguape.  Some  of  its  tributaries  flow  down  tbc  slope  of  the 
Serrinlia.  and  Unve  cut  ntvioeN,  indenting  the  inar;;in  of  the  snndsUma 
region,  but  can  hardly  IwMid  to  drain  any  part  of  ihe  Campos  Gcracs. 
In  tlie  same  in<^t«m"r[>hic  region,  between  ihe  Serru  do  Mar  and  the 
Setrlnlia.  rises  ihe  principal  rlvtr  of  the  province,  Ihc  Igunssd,  which  Hows 
llmi  suuihward  and  then  weatwai'd.  ttaverslng  the  second  and  ihirtl  ru- 
nlo  Iho  PiiranA,  Passing  over  aevenil  almost  unknown 
L  beluuging  exclusivoly  to  the  I  bird  region,  we  coma  to  the  Ivuhy, 


^Mi  r1«Mlnili«  w«A(l«i!  <*aflemponl«ii«f'tlt»flWiMi4T»gl«a.  Howl 
Iwiue  disbiDce  norlliward,  skirling  Ih«  tnse  i>rtbe  Serrn  ilo  B^]ivnin(;a,  k. 
Ituftlly  tuniR  wusiwMrd,  enioring  the  third  region,  and  iraveninjj  It  to  1 
H^nuin.  In  ilie  n<trili,  rcirmlns  a  purt  of  tlie  nnrdiera  ItauaiXary  of  tl 
Vprovian-,  is  tlie  large  rivur  PAnuiapftDi^ma,  wbicli,  like  tUe  Iguossti,  rte 
lelniniirtiliia  region  iind  intwrsus  ilio  two  "tlu-rn.  rcueivlue  Trotu  i 
rovince  tlic  llamri,  Rio  do  Cliiziu  and  Tibagy.  Tliv  kircr  i 
Itee,  llie  river  of  the  Campoa  Qeruea,  in  wlilck  it  rUus  tinij  flows.  ti>  wil 
FJr  &  short  distance  of  its  mniilli,  nrbere  it  cDt«rs  ilic  third  ntgiun.  It  i 
liCvlvM  ffHu  tliij  north  ilie  Pituneul  and  Yupo.  Uilli  of  wbicli  rise 
KVMtninurpliic  ri-glun,  ubuut  Custro.  and  enter  tlie  sniidatono  rvglon  by  d( 

Tbe  diamnntifvraus  region  is  principally  in  tbo  vitlbynf  thn  Tibkgi 
lis  irlbiiUries.  tbe  Yapo  and  Pitan!;iil,  also  contain  the  gema.  but  a, 
pOMKl  to  bu  It^si  rich  tban  llie  innin  river.  porUups  Iwcuuau  of  luanlBuie^ 
itxiuui nation.     Fine  diamoads  itre  alen  said  tu  have  l>cen  found  In  tb*  K"^ 
de  Oinsas.    As  far  a»  I  was  ablu  In  Il-ui'ii,  limy  have  never  tH<en  found  i 
,  tbe  Iguaasii  or  Ivaliy.  ulibiiugU  I  see  no  reason  wby  thcysbould  a 
^  tl  least  in  tbe  fonner  river. 

The  gems  occur  in  tbe  sands  of  tlic  river,  in  tbe  numerous  pot-bolis,  bi 
deo  in  gravel  Innks.  known  a«  dry  wosbingit,  situated  iu  Ibe  canipo*.  at  — -  * 
^renter  or  less  ulevalion  above  tbu  river.  Nenr  ttie  vlllaguuf  Tihagy,  arc  iw^^^^*^'' 
of  these  dry  washings,  Oue  is  in  adupres^iou  oftbe  Devonian  sbale.  tn  tt^-^--  ~^'' 
valley  of  a  smull  stream,  and  is  only  a  few  mulrvs  ulxivo  liie  level  uf  tl^  ■*■  -" 
It  may  ihorerore  be  supposed  In  bavi<  been  de|M>sitod  by  tlie  rive^  "  '' 
■  or  by  lUo  stream  ilial  now  cuio  through  tbe  deposit.  The  st-tlioa  ymaenw  ~  ,," 
Bbelnw  a  very  irregular  deposit  of  )>cl)blcs  and  sand,  n  few  ecntiiuetree  i  -^^^^^ 
^^ickness,  wliicb  is  the  |iart  witshud,  Above  ibis  are  three  or  fourni 
se.  variegated  sand,  with  pubblus  scattered  irregularly  itirougl 
bed.  which  allows  very  irregular  lines  of  doposUion.  as  If  d>.'|H>Kiici) 
sddy.  Portions  of  this  bed  huve  been  uemenled  by  oxide  ofimo,  li>r 
curiousi.  corrugated  sheets. globes,  and  irregular  masses.  ursxiravi>!,'»ut  I 
On  lop  in  about  a  metre  and  a  half  of  dark-r«d.  structureless  clay, 
other  washing  is  (lU  a  bill  side,  nenf  tlie  top.  at  an  I'lcvaliiin  of  ■hunt  l\ 
lui'tres  ai)ovo  Ibe  bed  of  a  small  stream,  whicli  Sows  along  the  luuw  of  tb« 
hill,  uud  empties  into  the  river,  at  an  clevatlnn  uf  about  100  melms  twiovp 
the  mine.  Tbe  deix»it  has  evidently  been  laid  down  under  wu^;r.  but  i  J 
iwi  scarcely  be  attribuled  to  any  of  tbe  present  streainit.  It  u\ni  r»ti  air 
Devonian  shale,  fragmentsofwhicbarescuilcredabund^intly  thniujih  It.  mnu 

uf  a  bed,  about  three  melrca  thick,  of  sand  and  [lebble^  in  whieLtf^ 
fdiamonds  are  irregularly  distributed.     AImvo  this  ore  alHkin  alx  melm  «■  ^ 
tructureless,  red  clay,  like  that  of  tlie  flnt  washing. 

The  pebbles  in  l)oih  those  wasliin;:ii  lire  well  rounded,  niid  ronslst  mainly  ui 
quarts  and  of  quartnosc  rocks,  wllli  pebbles  of  gneiss  and  of  various  otbet  ' 
iiieumorpbic  and  Igneous  rucks.    Tliu  red  clay  ooniimn*  nearly  to  iho  k 
of  tlie  bill,  ivhicli  is  a  long  ridge,  with  modwiuto  slopes,  and  extends  lur  ^ 


a  being  quite  iliffereut  ttvm  iliost!  of  llie 
but  n  r»ir  pro- 
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dcnblc.  distance  liorixontntly,  hut  wbcther  it  is  everywhere  underlnid 
le  di>iiiiuiUfei'i>UB  |;mvel  ur  uul,  I  mnnot  tUCe.     Other  washings  liavu 
n  openral,  some  twelva  or  liriecn  miles  below  Tibxgf.  ami  It  is  probable 
tt  tliers  arc  many  utlier  lucnIiUHa  in  which  dittmonds  may  )>e  Toand. 

Mw  mi  work  la  pnigrrw.  I  could  torm  no  Iden  ot  the  riclinegs  of 

iuM.  The  diamonds  are  tuM  to  he  rare,  and  sniatl  and  inor,  in  com- 

wiUi  lltiMU  fi>und  in  tliQ  river    TIm  worklni'ii  have  been  <S}nductcdoD 

y  •mall  »cftl«  imd  very  carelessly,  so  that.  itUUoiigh  tho  niinos  arc  ccr- 

>t  extreiuuly  rich.  It  is  bupusnible  to  nffirin  that  lliey  would  not  ro- 

f  better,  am)  more  aysteuiatir  niiinagement.     A.  small   qunnlity  of  gold 

O  octMfs  ill  tUvsi"  washings,  uod  lliis  metal  is  quilt  gencmlly  distributed 

nmgliunl  the  rcgUm. 

~ii  Uie  liver,  ihu  beat  sloncs  arc  Toiind  In  tlio  dcpoaiia  In  iliu  pol-liulct!. 
h  nuDtaln  gravel,  firmly  mmcntcd  by  f^rruginoiw  matter.  Rarely  pot- 
rn  Ibund  with  a  very  hard,  bluleh  cewont,  and  lbe»e  are  reported  to 
I  the  rousl  dinmondi.  which  nre  o(  tlia  b<»l  quality  both  as  regards 
d  perfection ,  Not  having  seen  ibis  ceineut,  I  can  fonu  no  Idea  of  its 
The  minars  note  as  a  curious  Tact,  that  In  a  group  ot  pot-holes 
thef,  one  muf  hnvo  the  bluish  cement,  while  all  the  rest  have  the 
i  .Jierrugiooiw,  the  pebbles  ur  the  oj 
oihcrw, 

Uaay  of  the  stooes  shown  me  were  broken  e 
portion   tverv    perfect   crystals.     Tho    largest   i 

e  of  a  sniall  grain  of  corn,  but  were  irregular  and  broken.    Tlie 
aluablc  stone  found    here,   at  which  I  could   obtain  an  authentic 
inl,  was  sold  for  a  couio  of  rels  ($500).     The  stones  are  In  general  of 
d  color  and  brilliuncy. 

g  now  to  lite  quMlion  of  the  origin  of  the  diamonds,  it  seeras  to 
very  evident  iliat  they  are  wiiabed  out  of  the  Devonian  sandstone. 
k  «lr*«dy  nminrked,  the  Tilmgy  is  almost  eiclusively  a  river  of  the  Dv- 
a  plain.     The  lower  |>orlinn,  In  the  trap  region,  ia  not  known  to  be 
utirerouH,  and  if  it  is,  since  Ihc  stones  occur  throughout  the  whole 
le  vf  the  river,  before  it  enters  the  trap  fonnalion,  the  latter  may  be 
d  from  Ibe  problem.  There  remain  then  the  Devonian  rocks  nnd 
li  dlurltei.     Having  jHissod  around  the  head  of  tlie  river,  and  crossed  it  at 
«  dilTcrent  pinocs,  1  have  liecome  satisfied  that  these  arc  the  only  rocks 
le  lu  Uio  surface,  to  the  eastward  of  Tlbagy.  that  is  to  say,  in  tht^ 
UDtlferous  region.    It  Is  of  course  possible  that  the  river  may  have  cut 
I,  In  cenaiii  plaujs,  to  ihu  underlying  raetamorphic  rocks,  but  of  this 
«  b  Bfl  evidence,  and  It  is  not  probable  that  any  considerable  area  of  such 
ueeilMsetl,  or  ifso  expose^l  that  it  could  have  nimishcd  diamonds  to 
e-spread  a  regi<m.    Two  consldcrablo  tributaries,  the  Vapo  and  the 
ui|!ul.  How  D-omlhe  mctamorphic  region,  and  might  be  sup[)osoii  to  hare 
It  the  dlamonils  from  the  rocks  cut  through  In  that  region,  but  I  wits 
ible  In  obtaiu  any  notice  of  diamonds,  found  in  those  rivers,  before  en- 
Inf  the  sundfltone  district,  and  tlio  Tibagy  is  dianiantiferous  above,  iis 
a  tnlow.  Its  cunttui-nce  with  them. 
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Tlic  diorite  can  Bcarcety  be  supposed  to  linve  fiirnislieil  tbe  gems,  not 
alone  on  account  orUie  nature  ortlie  ructi,  bni  hevauae  in  the  upper  part 
of  thu  Titllcy,  where  diumondg  nre  not  uncommon,  dioritc  is  extreme)]'  tan, 
if  it  occurs  at  all.  aud  becsiise  tlie  p«bb1es  which  ntways  accoinimny  tli» 
gcuia,  cortalnl}!  do  mil  come  fVom  the  dioritt'.  This  last  lias  most  pralmbly 
fiiraislied.  by  ducotnposltion,  the  red  clay,  above  tiie  grnfol  at  Tibagy. 
The  only  other  mcka  which.  a«  fur  u  I  olMcrvcd.  enuld  have  given  sticU  • 
clay,  are  those  abuiil  Canro  :  but  U  would  be  difBcult  lo  account  for  It* 
tntnspiirtAtion  tram  there  to  TIbagy,  whila  lor^  dykes  of  dioritc  arc  com- 
mon near  llie  latter  place. 

The  secondary  origin  of  the  grave!  Is  not  far  to  seek.  Tlie  mndstone  is 
eveiTwhere  full  of  pebbles,  and  on  every  slope  where  lliis  nick  ie  exposed 
iho  surface  is  strewn  with  gravel,  sbI  free  by  dialniegralion.  Tlie  primary 
origin  of  the  jiebblea  is  cqunlly  clear ;  they,  in  common  with  all  the  ma- 
terial of  the  Devonian  beds,  are  derived  from  the  melaniofpliic  seri«a. 
That  the  diamonds  have  the  same  primary  origin  can  hardly  l>e  doubted, 
as  Ihey  eanuot  he  suppuacd  to  have  been  produced  in  the  sandstone,  which 
does  not  show  the  slightest  sign  of  meltiniorphlsm  or  of  cryslAllixtttlon  of ' 
any  kind.  That  tlie  diamond  must  have  originated  la  some  series  rich  Lo 
crystals  is  evident  from  the  fact,  that  it  is  always  aat!t>m|ianied  by  a 
variety  of  crystals,  called  by  the  miners  informntiont.  I  have  not  had  an 
opportunity  of  determining  those  of  TIbagy,  which  do  not  dilFer  materially 
from  those  already  described  fnim  Bahia  and  Minas  Geraes. 

It  may  then  be  regarded  as  exiromoly  probable,  if  not  absohilely  ctfrtain, 
that  the  diamonds  originated  in  the  metamorphlc  series ;  that,  dnrilig  llie 
Devonian  age,  tbey  were  washed  out  and  redcpusited  in  ihs  sandstone, 
from  which  they  have  been  again  extracted,  to  And  their  third  rusting 
place  in  the  sand  banks  and  pot-holes  of  the  river,  and  in  the  gravel  depuslu 
oflhecampoa.  May  we  not  suppose  that  the  rare  patches  of  gravel,  with 
blue  cement,  are  nests  formed  lo  the  sandstone  and  laid  1)are  by  llie  Ibnua- 
tion  of  pot-holes? 

As  to  what  portion  of  the  extensive  metamorptilc  serips  conslitutrrd  the 
original  matrix  of  the  diamond,  I  could  obtain  no  data  in  Farani.  The 
evidence  on  the  subject,  which  la  btilng  slowly  accumulated,  tends  appa- 
rently to  the  confirmation  of  the  old  idea,  that  it  belongs  l4)Bi>UIU  jurl  of 
the  itacolumite  series. 

Alter  my  studies  in  Parana,  It  seems  to  mo  probable  that  the  osi-niMTe 
high  sandstone  plateaus  of  Central  Brazil,  whbh  wc  have  Iveen  Dcr.usti>ined 
to  consider  of  Tertiary  age,  are  in  reality  much  older,  and  probably  Pnltto- 
Eoio.  It  is  yet  too  early  to  form  a  decided  opinion  teapeeiing  them,  bat  tf 
my  suspicion  regarding  their  age  proves  correct,  we  con  explain  tlie  cunne 
of  geological  events  in  Brar.il  much  mure  sntisrac-lJTrily  than  at  prrsfrni. 

The  lower  plateaus,  of  almost  precisely  similar  10|iiigraphica1  and  litlia. 
logical  character,  along  the  coast  and  on  the  Amoxoniu,  are  cnrtninly  later 
than  the  Cretaceous ;  but  nooc  of  those,  whose  age  can  (in  jtosltlvoty  dclor' 
mined,  rise  much  above  lOOO  metres,  and  the  higher  plateaus  of  the  iniC' 
rlor  have  lieeo  referred  to  iho  Tertiary,  aolnly  on  resemblances  In  lithulogl- 
cal  chamctera  which,  in  Btazll,  are  peculiarly  dccepUve  and  uairust worthy. 
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'^f-ilvarg  y.'Ua  «/t/ii  fu(«  Uaac  Has',  if  D.     By  Daniel  G.  Snaton.  M.D. 

I   (Btad  b*fort  Iht  Anuriean  Philaiophir,nl  8<iei»ty.  May  IK.  1870.] 

lesabject  of  the  prosoul  memoir,  Dr.  IsHiic  Hikfs,  liiid  heea  i>t  the  litne 

it  flesth.  n  mcsmlwr  nf  this  Sociely  for  very  nearly  flfty  yciira.  hla  ntxae 

P«sl»pp(!iu-ing  upon  its  mUs  in  Ig30.     For  miiuy  years  \\e  wns  iilsooneur 

'^  niiBt  uctivt?  niutnhers,  uml  in  the  piiblislieil  volumes  of  imr  PriweRilinga 

'''hlch  cmhmcc  tlio  period  previous  lo  19150,  hia  iiamw  freiiuuii'ly  recars, 

*'<»tofUiBsut(jects  wUidi  Uc  brought  before  Iho  Society,  relntci)  to  mndi. 

•^  seienw,  anrt  rspecially  those  poniorw  of  it  cooHocied  with  the  physi- 

'^•'WJ  "f  vision  iind  oplitbuliulc  surgi-ry.    But  lie  did  not  confine  himself  tii 

I'tofiTssinnul  lopica.    I  And.  on  looking  over  the  earlier  numlwrs  of  our  Pro- 

'^edinip  tUnt  bu  toolt  consiUwriiljle  inlerosl  in  guology.  portioularly  In  tlie 

■^niRins  of  the  gignnlic  mainm&le  preserved  fWim  the  post-tertiary  period. 

ilioui  18J0,  a  uuiuberor  Bueh  remains  weru  colleiited  in  Missouri  by  Dr. 

^>di,  and  snlneiincntly  exhibited  in  this  city  nnd  Limdon.     A.n  active  d's- 

cnasion  uruse  niuiing  piilieuntulugiBls  as  tu  their  cliLasificslloii.     BeaideE,  llic 

■naRlodoD.  the   El^pkai  primeyenlu;   and  the   inummulh,   they  distinctly 

proved,  in  one  parly  maintaiaed,  llie  former  eKistence  of  another  species  of 

uiiiatfM.liioioidnniniaUbfilonglng  tothe  c\asa  Praboieidm,  to  which  was  given 

ilie  nnmc  T'traeaKlodon.     Dr.  Hays  sidud  with  tlib  party,  and  in  addition 

to  titAay  Terlml  slateroffnls  embodii'd  in  Ihe  ProceedingB,  lie  piiblished  in 

Ih*  TfHnsaclions  a  pajwr  on  the  Icclh   of  the  ranslodon,  evincing  in  its 

|>re|Mi,f^j„i,  j^  moat  ciireful  study  of  his  Ilieme.     That  later  investigations 

"•"■s    clfspruvvd  his  position,  detracts  but  little  from  its  merit ;  for  the  ab' 

f****^'    oorrMtlneta  of  a  scieutifiu  theory   is  of  less  importance  than  the 

■"iiesiy  unj  nliiiity  with  which  It  ia  advocated.     At  various  [icricwla  Dr. 

"■ifs  »«srri;d  on  the  Committee  of  Publicution,  and  tlie  Council,  and  was 

Curator 

**■  »4>e  time  Dr.  (lays  was  elected  to  this  Society,  he  wna  thirty-four 
'     "^  «Jr  age.     He  was  liom  July  -1,  1190.  in  this  cilj.  his  fallier  restdlng  at 
*•■  *Jr«e  .j„  Chustaul  street  helow  Third.    His  education  had  been  first  at 
"  •"•Vniiiuir  school  kept  in  thi)se  days  liy  Samuel  Wylie,  next  at  the  Uni- 
,"y   of  PeiinsylruQia,  whence  he  wna  graduated,  A.  M.,  in  1216;  and 
■In  *"  *  """"•■'"'  s'udent  in  the  same  institution  whence  he  received  the 

^^Tefc   «,(■  5(   o     jn  j^jD      uig  preceptor  was  the  eminent  Dr.  Nathaniel 

"^Prnmi,  culcbntlvd  not  less  for  his  wit  than  for  his  professional  skill. 
I  •**  Ottrly  lifr.  Dr.  lUys  was  much  interested  in  natural  science,  and  even 
•slopu  iijg  gmjvuiiion  in  medicine,  he  joined,  iu  1918,  the  Academy  of  Natu- 
.  ^*='«snc«B.  With  il«  history  and  suceeae,  he  was  idontifled  for  more  than 
_.  _•*  «2i'rnury.  Prom  1885  I"  ISflU  he  was  ils  President,  and  in  many  other 
'•*■'  cviHiciticH  actively  aidi^d  its  progress  and  inlluence. 
"*  ^J'inpatliI«B  with  llio  advance  of  general  science  led  him  to  unite  with 
'fl  the  nrgani/atlon  of  tlip  F'ninltlin  Inatitute.  Hi;  was  one  of  its 
~  ^  ucmbeni,  nod  for  a  numlier  of  years  Its  Corresponding  Secretary. 
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Tu  hia  nclivitj'  miicli  or  llic  tiiicceeB  of  tlint  |iro(i|)rniiHlii-itlliilioii 
Iw  asnrilicil. 

As  a  iilirslcion.  Dr.  Hays  siudjpd  xnA  pmctlofii  lun  i>nire»Binti  in  ft  «|>iri(  I 
or  Ubtrul  culture  (tut)  hononiblu  reeling,  TIk'  R|>i:ciii1  b»iii-h  wliitli  b«  Ri)l- 1 
livnteil  wiks  (ipliUiiilmology,  ami  tbr  n  long  tltne  he  siood  Aral  In  that  d 
|iar[in«iil  in  lUis  ulty.  He  whs  one  of  llie  earltost  Ui  deled  the  iiatliutoglcil  m 
ranilitioti  known  ae  uligmnLiiim,  and  Ihccuac  which  led  k>  lii»  diaoivwjo" 
it  waa  reponetl  to  Hub  Society. 

tlis  pnircssiiinal  life  was  nolcotiBnud  tntliccnro  uf  Ilia  Urge  iinelio!,  I 
extvndud  u>  Ibe  relations  of  mcdicul  mon  to  e»cli  ollior  and  lo  lb«  pobUfeil 
Tlius  liL-  wns  B  tiiemlfci'  of  llie  Convention  wliicli  orgnnixud  iho  Amorioi 
Mi^icxl  AssociHtioD,  And  of  tliat  wliicti  liM  to  ilie  tbrmatioii  of  ilm  Sul 
Medicitl  Socivl^  uf  PeniisylrnnlH.  Aa  Cliairaiiia  nC  the  Camiiiitt««  uf  ihl!  I 
ll>i'incr  body  to  draw  up  a  Cixie  of  Etliics,  lie  was  nmlnly  inalriiinciital  la  I 
['ollatitig  and  ri'iiortiii):  iLc  citde  wtilcli  lias  since  tiecn  univermilly  adopWll 
thniugliDUt  this  ivuntry.  and  in  some  parts  of  Gurojis.  He  was  al>a  Clwlt-| 
man  of  the  Bu:ird  of  PuhlicotioD,  und  Titiasurer  of  the  As«ociuiJ 
end  yeare- 

In  S»ptemlicr.  ISnc,  lio  was  elactnd  a  momlier  of  tlii'  Collegia  of  PUfaiciaaa  I 
and  fur  a  niiinlwr  of  yeura  was  its  Senior  Ccnoor,     He  was  also  Clialnnaa  ^ 
of  lis  Building  Commillee,  and  it  was  largely  tlinni^li  ills  undoavuiv  tl 
the  comntodiuus  slrui^ure  at  tlie  curner  of  Thirti^unUi  and  l^inrtiat  tin 
waa  erected  for  the  College. 

Dr.  Ilayi  literary  labors  ineltide  an  edition  of  Wilson's  OmUliolo|f . i 
mi»:  Avnnlt'6  Elemenla  of  Pliyeicn.  IHtS  ;    Iloblyn's   Oictliuiary.  184*  J 
l.tvuretiee  on  Diseases  of  Ibe  Eye.  tS4T,  and  sumu  other  nicdiutl  work* ;  If 
he  Is  liesl  known  in  this  connection  as  the  editor  of  the  American  Jut 
of  llie  Hedical  ttelences.   wiih  which  he  was  actively  (ii>nniM.tu(l  ftoai| 
February  IS'iT,  until  his  dealh.    The  ability  and  iiidginunt  he  disptaf  «d  li 
this  tusk  lAut  wiih  full  reeognitiim.  from  the  proressiim,  both  iii  ibta  cog 
try  and  Europe,  and  the  Juiirnnl  hns  for  hnlCa  century  iKcn  rroogalMid  ll 
world  over  as  unsurpassed  by  any  other  medical  periodic]  i>f  its  cliua  hi 


this 
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Advancing  ag^  led  U>  his  retirement  from  active  pnctice  in  1804-3.  bati 
he  continued  his  literary  and  Bcienlinc  labors,  with  unimpaired  boullii^fl 
and  undiminlslied  Interest  in  the  progress  of  knowledge  lo  the  l»a(. 

In  conclusion,  t  may  add  that  Or.  Hays  married  In  18.1:).  and  M  hW9 
dralh  lulX  four  iiliildren,  one  uf  whom  Is  a  prominent  memlfer  of  tlie  MUHkl 
prufeMion,  and  has  succeeded  lo  his  fiither's  pruilion  as  editor  of  lb«  A.bi 
icna  Journal  of  the  Medical  ScleuciB, 


^htf^L 
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EUvtnth  ContributL-n  to  tha  llerpetoliigg  of  Tropicil  Amcrka. 
By  E.  D-  Cope. 
tl  ti^ars  lilt  Amtrifan  PhUoiopJtieal  Society,  June  20(A,  ISTO.) 
ia^s  studied  In  ihe  prepnmtlDn  of  the  presenl  pajier.  are 


the 


Ibtlawing : 

1.  AciiltectioQ  made  at  Bntoptlas  in  Southern  Chihuahaa.  by  Bdwanl 
Wt1lttn«in,  Jr, 

o  collcctiona  made  at  Ouaanjualo  on  the  Iteiicnn  Flateati,  by  Dr. 

>  cullection   Troin  the  Isthmus  of  Tebuantepec,  by  Francis  Buini- 

L  AMllecltontnndeiDCostA  Rica  IVom  Jose  Zclodon. 
L  Three  oolleeilonB  rmm  the  Inland  of  Santo  Domingo,  made  by  Messrs. 
1.  M.  Qabban!  Charles  i.  Fmserand  Dr.  J.  J,  Brown. 
.  &  colteciton  Troai  the  Island  of  Dominica,  made  by  Ferdinand  Ober, 
I  X  collection  from  Ilie  Island  of  Tobago,  also  ftom  Ferd.  Ober. 
i  A  few  specimens  from  North  weal  Bolivia,  from  the  lale  Prof,  James 

(Vr  these,  all  exceiiUog  No».  1  and  8,  and  a  part  of  No.  2.  belong  to  the 
Bmlthsunlan  Institulion.  and  have  buen  pliiced  in  my  hands  for  !dentifli»- 
i,  hy  Professor  Buird,  the  Secretary. 

No,  I.  Batopilab,  Wilkinson, 
tfttopilaa  is  a  minini;  town  o(  Chihuahua,  in  a  region  ceIeI)Tntcd  for  the 
snt  and  riclineas  of  its  silver  dcposils.  It  is  on  the  western  side  of  the 
r  «li«l  of  the  Cotdillenis  on  the  upper  watera  of  a  tributary  of  the 
»  Fnerie,  which  forms  in  the  lower  part  of  its  course  the  Ixiundary 
Miog  the  Stales  of  Sonora  and  Cinaloa,  The  surrounding  counlrj'  Is 
la  and  dry. 

Thla  locality  is  one  of  especial  inleresi  In  its  relalions  to  the  faonal  dis- 
tricts of  tlie  adjacent  parts  of  Mexico  and  the  United  Slates,  The  absence 
tt  Balraehia  and  Turtles  from  Mr,  Wilkinson's  collection  slinwa  its  slmi- 
jr  (d  the  elevated  regions  north  and  south  of  it. 

Lacbktima, 
It  AinolU  Mbulofin  Wiegm, 
!  Cgalufi  acanlh'iTa  Wiegm, 
I   Ut<t  bifarinala  Dum. 

I,  Srctoporwi  IrudVAu*  Cope.     Report  U.S.  G,  O.  Survey  W,  i 
K  O.  M.  Wheeler.  Vol.  HI,  p.  5T1. 
k  8e»ti>porn»  elarkii  Bd.  Gird, 
g  Pirywfima  eornulum  Harl. 
I  PhyUodadyUtt  tubtrcvlotut  Wiogm. 

Tiidojikonit   eommunit   Cti|ie,  Viir.    11,    Pruceeillogs    Amcr 
mphicsl  Society,  1877,  p.  Wt. 


1.  104.  1 


pjimTBD  adoustU,  1879, 
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OpniDiA. 
S.  Sitnottomn  humile  B.  &  O. 

10,  Prtieinvra  amula  Oope,  rcd.  et.  ap.  nov. 

CAnr.  ff<n.  Dantillon  upistbo^lyph.  Form  (hat  of  EUapoiaorphat. 
Two  nasal,  one  lureal,  and  one  preocular  plates ;  Iplernasnls  And  iircfn)ii> 
UIb  distinct.  Bctilea  emuotb,  excepting  those  of  ilie  posterior  doreal  oud 
caudal  regions,  where  they  are  keeled,  tliosu  of  ilie  Uti«r  so  much  so  aa  to 
he  tubercukr.    Antil  plale  double. 

Tills  genus  la  near  to  BeoUcopkU  Cope,  but  the  peculiar  luberculur  Qui- 
nntion  of  the  tail  distinguishes  it.  The  only  known  species  inhabiia  k 
rocky,  mountainoua  region,  tmd  I  have  little  doubt  that  this  peculiar  olur- 
acter  enables  the  animal  lo  force  itself  into  the  earth  or  beneath  sbmes. 
The  tail  is  used  as  a  fulcrum  in  pushing  against  rough  and  resisUjit  bodies. 

Char,  ipmif.  Scales  broad  rounded,  in  Bfleen  longitudinal  seriw,  the 
median  rows  rather  smaller  than  the  lateral,  of  which  three  rows  arc  equal. 
MuEzle  projecting  iKyood  the  mandible,  rounded,  the  rostral  plate  risible 
fVom  above,  presenting  an  obtuse  angle  jweleriorly.  Top  of  head  flat.  PA- 
nvntals  much  wider  than  long,  their  external  canihal  Irarder  equal  lo  Uwl 
of  the  intemssals.  Frontal  wide,  sending  a  long  angle  backwards.  Puie- 
tals  short,  wide ;  temporals  1-3,  the  first  small,  as  deep  as  long.  Superior 
labials  seven,  all  except  the  first,  deeper  than  long,  the  third  and  ftninb 
entering  the  orbit.  Preorhilal  vertical,  narrow,  not  reaching  frontal  ;  po»- 
torbiials  two,  equal  and  small.  Loreal  quadrangular.  Inferior  labials 
eight,  fourth  largest ;  pregenelals  three  times  as  long  as  postgenelals  and 
separated  from  gaslrosleges  by  sii  rows  of  seal eo.  The  dorsal  CArlnie  first 
appear  on  the  Iwenty.second  tranavcrse  row  of  scalea  anterior  to  Iho  vent 
and  occupy  the  median  nine  series.  All  the  caudal  series  are  keeled,  and 
as  they  are  wider  th&u  long,  the  free  apiece  of  the  keels  projecting,  give 
Ihem  a  depressed  pyramidal  form,    Oustrosteges  148  ;  nrosteges  41. 

In  the  coloration  of  the  body  this  species  is  an  almost  exact  repetition  of 
the  Klapt  fuitiru.  It  is  surrounded  by  wide  black  rings,  which  arc  bruadly 
bordered  with  yellow,  and  se]>araled  by  red  interspaces  of  twice  tb»!r 
width.  The  scales  of  the  red  spaces  have  each  a  central  black  spot  wliidi 
are  more  distinct  ihan  in  E.  fithim,  on  llie  anterior  part  of  the  body  above 
the  sides  ;  posteriorly  they  arc  weaker.  The  black  annul!  pass  round  the 
belly,  but  all  are  somewhat  broken  anteriorly.  Between  tlieuj  the  giustras- 
teges  have  black  shades.  The  coloraiion  of  the  head  differs  from  that  of 
the  g.fuhifi*  in  having  merely  a  large  black  spot  covering  tb«  purieiol. 
superciliary  and  frontal  plates,  and  extending  roui.d  the  eye  but  not  reach' 
ing  the  edge  of  the  lip.  Huzzle  and  chin  unapotlcd. 
Total  lenRlh.  M.  ,8B4 ;  length  of  rictus  oris.  .011  ;  length  of  tail,  .061- 
Altbough  this  curious  and  handsome  sorpeni  so  much  rcsomblea  lb* 
EUtpi  fultiiit,  it  is  not  yet  known  that  the  two  species  Inhabit  the  same 
region. 

11.  Phimothj/ra  grakamiaS.  &  O.,  numerous  specimens. 

13.  EuUtTua  lirtalit  Linn,  variety  near  the  sab  siiecies  ordinnla.  Iiavina 


Ilic  dorsal  luid  lutcral  bandsanil  Inleral  (tarkspols.  obsolete.     Geneml  color 
bright   olire. 
18.     Ett.utniii  ej/rlopne  Kenn. 
**"     ^^A»»rpfteiio<i  uptilon  Cope. 
15-     Stfapi  evrgranthut  Kenn. 

RBti.4.nKa. 

Tlii»  Collection,  though  srouU,  is  of  interest  as  serving  U>  fix  the  exten- 

aiim  or    i|,g  gonornu  fnaoa  to  a  point  furlher  south  than  bos  been  hitherto 

linitli<ia,l)l(.,     The  fotloiring  are  llic  Taunal  affioilieH  of  iliu  fourleen  speeies 

_    ^*^*"iMed  aljove.     Eulania   nrCalia   may   be   dismissed  ns  couimon   to 

'^*'*-"*'*  aud  the  Nearelic  Realm ;  Proeinura  amala  may  also  be  passed  by 

PPfJUliar  lo  the  locality  investigated,  so  far  as  yel  known.    SUnoM/onta 

."**'^>    is.  according  tuBsird  find  Oirard,  an  inhabitant  of  lite  Pacific  dis- 

''•  aiitl  is  a  very  rate  sjiecies.    Species  found  in  various  parts  of  Mexico 

"  -^WflliinflJuWu*,  G)/elurii  aeant>inra  B.nd  CMmidophorui  communit ; 

J^J^^t  oc«Qrring  also  in  8.  W.  Texas.     THmorphoAon  upriion  la  a  species 

"^*^t  Mexico,  having  been  found  at  Guadalaxara,  Guanajuato,  and  the 

ireaem  iDcallly  ;  but  is  mil  as  yet  known  from  the  West  Coast.     Six  species 

.       •-■'tclosively  of  llie  Sunoran  district  viz;  Seetoporui  trittyehut ;  S. 

p   *"*•■      Pk(mo(hyra  grakamia  ;  Euteenia  ej/rtop$u  and  EUipa  turyxanthui. 

^'fo^aetj/lut  tabereuloiwt  belongs  to  tlie  Sonnran  fauna,  but  occurs  also 

„         '*    of  Baiopilas  in  Western  Mexico.     Phrynotoma  coraulum   is  also 

****«"»n,  but  is  Texan  besides.    The  comparison  of  iliis  list  S"}  far  as  it 

**^  to  the  Mexican  fauna,  is  with  that  of  the  Tableland ;  only  two 

jj    *^*^»  of  it,  occurring  In  the  Tierra  Caliente  also  ;  these  are  the  generally 

^*^^>med  Cyelura  aeanthura  and  GnemidopkoTU*  oommiinu. 

J™*"-      Wilkinaon's  collection  contained  a   specimen  of  Ptlamii   bieotor, 

J  *^*»  he  informs  me  was  taken  in  tbn  Gulf  of  California  near  Guajmas, 

^  '**     the  Proceedings  of  the  PliiladeliJhia  Academy  for  18(18,  p.  810,  I 

>t!^^**  thai  Willinm  Bisclioff  liad  sent  lo  the  Smiihsonian  Institution  from 

„     ^^llan   the  species  Agalyehniii  daenitolor  Cope.   Leptodira  ptmonata 

ff  l*^*  -fjoplodira  piieifica  Co|«.  and  a  species  of  Ifotbrookia,  which  I  named 

J,         ^^cJiofii,  hut  did  not  desi^ribe.    Since  then  it  iiaa  been  described  under 

^  *  *»«.raie  of  II.  tltuaiu  by  Bocourt  (Mission  Scientiflque  de  Mexique  1874. 

Itt4  j__  which  oatno  it  must  retain.    1  add  to  this  list  Bufo  deiili*  Girard, 

8  Ibe  extreme  weslern  limit  of  its  range.    It  occurs  also  iu  West 


'^liic 


II.  GuABAJUATO,  Duges. 
— ■    <»llectlon  from  Ihis  locality  was  sent  me  by  Dr.  Duges,  and  another 
'«c»  M.na  was  subsequently  received  by  the  Smiihsonian  Institution.     I 
^K'*  catalogue  numtiers  oflhe  specimens  contained  in  Lbe  latter. 

Batr&chia.. 
^^rtUrptt  belli  Gray, 
■^^^/b  puMUUai  B.  and  O. 
■^^^Xo  ^n(»rn«di*u<GiJnlh. 
-^^'**fo  monktia  Cope,  sp.  nov, 
'*■  'Um  without  any  crests,  superior  borders  of  orbits  not  reVijrted,  can- 


'Cope.l 


[Jnor 


IhUB  roslmrLa  sharp,  lores  periiendicular,  iDUEzle  verticallj  descending 
lip.    Tympanic  disc  concealed,  puroiuld  gluiid  a  wide  ovul.  and  r*iK 
I  large.     Fingers  moderate,  first  and  second  equal,  fourth  longer.    Ueel 
estended  jweterior  limb  reaching  posterior  border  of  orbit.    Web  of  ttm 
measuring  linlf  the  length  of  the  nhorter.     Skin  rough  with  sniall  hatvb 
bercles,  which  arc  more  remol«  on  the  back,  but  arc  closely  approssed  on 
the  inferior  surfiiceB.    They  are  especially  acute  on  the  llmle.     There  ^ 
two  distinct  tarsal  tubercles,  which  arc  prominenl,  though  small  and  vi.   M-t 
oat  cutting  edge. 

Color  almve,  blackish -brown  willi  a  few  small  ashen  spots,  and  an  i*l  ^ 
cross  band  extending  across  the  eyelids  and  Intervening  fnmbil  spiw 
L<ires  and  lips  brown  ajMitled  ;  blockish  spots  on  the  sides,  belly,  thrx 
and  limbs. 

Length  of  head  and  body,  M.  .035  ;  axial  length  nf  h<^ad  to  angle  iifm 
dibie,  .010  i  width  of  head  at  angle  uf  mandible,  .012;  length  of  hind  tin 
.043  ;  length  of  hind  foot,  .030.     No.  9894. 

This  is  one  of  the  few  Mexican  siiecies  without  cranial  crests,  resembl  S.  a 
in  this  respect,  the  S.  tompaelilii  ;*  B.  /umnalitieat,  and  B.  poliiai.  Kr«=> 
the  flrst  it  dificrs  in  the  absence  of  the  fussorial  spur ;  (voai  the  laal  tw<^ 
the  roughness  of  the  skin,  and  the  degree  of  palmaljoa  of  thu  feet ;  ^c-i 
acute  canllius  rustralis  dlatlnguislies  it  ftotu  the  B.  polttit*.  I  dedicate?' 
to  my  rtiend  Miss  Sarah  P.  Monks,  of  Cold  Spring,  New  York,  who  S^* 
paid  especial  attention  lo  the  cold  blooded  verlehrata  of  North  America.^ 

5.  Spta  hamimmdi  Baird. 
Several  specimens.    This  species  was  alw  brought  [^m  Chihuahua 

John  Potia,  so  that  its  range  is  sliowu  to  be  wide.    Noa.  9881.  4-5.  Wl-^^ 

6.  Hyla.  eximia  B.iird.     Noa.  B87o.  0898. 

7.  Syla  artnieolar  Cope.     Nos.  9897,  S918. 

8.  Malaehylodt*  guUihitv»,  gen.  et  ap.  nov. 
Char.  gen.     Uostly  like  Sgrrhopkaa  and  Phyilobalea,  but  with  a  ftoi^*- 

parietal  fontunetle  as  in  Li-uperau.     Nasal  bones  wide,  in  cnnlDul  on    "^ 
middle  line.    Vomerine  teeth  none.     Toes  free,  no  tarsal  apurs. 

This  new  genus  ia  of  Inlereai  as  exhiliiling  the  lowest  stution  in  ""^* 

series  wbicli  is  typified  by  Iliilodat,  excepting  (bat  the  nasal  bones  MC  1^^^^    jg^ 
so  reduced  as  in  the  type  of  PhgUobates.    The  presence  of  ibe  fonttwei^^ — -^ 
places  it  nearer  to  Hylorhina  tlkan  any  other  of  this  group,  and  allies  It 
the  Lmpartju  division  ;  but  lis  xipliisternum  is  a  Uiin  cartilaginous  pl>^^*^ 
and  the  terminal  phalnngus  supiwrt  a  transverse  piece  as  in  the  Bylodm^ ' *''^^... 

Char,  tpeeif.    Head  fiat  and  rather  wide,  with  an  oval  muzzle.  CanlL^--^^"  ■ 
roslralia  not  well  marked.  Eye  not  prominent  nor  large,  Us  diameter  oqw 
distance  from  its  anterior  border  lo  the  nostril,    Muzzle  not  overlianglr 
The  heel  reaches  the  posterior  border  of  the  orbit,  and  the  wrist  fw*cL  -  -  -^ 
the  end  of  the  muzzle.    The  fool  is  rather  short,  and  the  |«nnin»l  illhi 
lions  arc  small.  Tarsal  tubercles  insigniSrani,  Skin  without  fold^,  si 
excejit  some  small  tulwrcles  on  the  eyelids,  and  a  trace  of  arcolatlon  on  k 
posterior  pari  of  the  aides  and  abdomen. 


h. 


B.  Jrvttrtmi  Brocrhl : 


t.  8ool«t«  PbUoma-bliiDe,  Paris,  im,  WfUxliwi^ 
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Color  nbdve  durk  mulheny-bTonn  with  Duinorous,  7ery  fujnt  ■ 
spoU.    On  tli«  sides  tlie  grouad  color  becomes  paler,  And  tbc  II 
murb  more  diBtinct.     Limbs  bonded  witti  rufous,    Lower  surfaces  aniform 
iicllowisb. 

Length  of  head  and  body,  .022;  of  head  lo  angle  of  jaws,  .007;  width  of 
lieitd  »t  angle.  .OW :  length  of  hind  limb,  .030 ;  It^ngth  of  hind  foot,  .014. 
No.  S88S. 
This  species  lias  some  resembianco  to  Ihe  Syrrhophun  Uprai  from  Te- 
t        tamtepec- 

^^^H^  Cj/itisnalhu$  mierotit,  sp.  nov. 

^^^^Hfee  nil  the  Mexican  species  of  this  genus,  tbia  one  hiis  short  series  of 
^^^^Karine  teeth  behind  iho  pieteri'ir  nares,  and  a  discoldai  fold  of  the  sb- 
^^^Vntnal  Iniegunient.    It  diSers  from  the  C.  milaaonotui  Hallow,  in  not 
'        bftTing  A  dermal  margin  of  the  posfeiior  digits.  ■  The  dorsal  sicin  does  not 
present  any  glanduliir  folds  sucli  as  occur  in  C.  labialit  and  0.  graeilU. 
Tbe  nuzzle  is  not  elongate,  and  is  convex  in  Irangverse  section,  tho  can- 
'hlis  rostralis  being  absent.  The  limbs  are  very  stout,  especially  the  femur, 
tM  in  O.  melanonoltiM,  Init  not  elongate,  the  heel  only  rcochingtlie  posterior 
bortler  of  tlie  orbiL    The  eye  Is  not  large,  and  the  ty  mpunum's  diameter 
-i^   only  tvro  flflhs  of  its  length,  a  cimractcrlslic  peculiarity  of  the  species. 
I  Color  aUivc  dark  hrown,  with  a  blackiab  pale  edged  triangle  between 

IB-Kkc  eyes,  with  its  apex  directed  posteriorly.    A  dark  light  edged  s|H>t  be- 
|l<:»  -w  the  front  of  the  orbit.     Tympanum  and  a  streak  behind  it.  blackish. 
^■4   «>  light  Biripe  on  the  upper  lip.     Belly  dirty  wiiile  gray,  marbled  anlc- 
tS^c^^rly.     Throat  dark  brown  ;  limbs  light  bronn  below. 
i  Xcnglh  of  head  and  Ixidy,  .038 ;  lengtli  of  hind  leg.  .036  :  length  of  hind 

dV.OSO;  lenglliofbead,  .009;  width  of  head  behind,  .000, 
~7bree  specimens.     Noa.  9B0a.  0008-0. 
t  Rana  monUtuma  Bd.    No.  0801. 
.  Rana  kaUeimi  Kalin.  var.    No,  9000. 
Lacertilia. 
\,  B'tloporw  Aiigt*i  Bocourt.     Nos.  OSS'!.  0303,  0034-1. 
L  Setloporai /•irmoaiu  Wiegm.  Tiar.     Ni«.  9876,  9878. 

i»  lorguatii*  Wiegm.  var.    9877. 
i  Setloparv*  tpiitoiui  Wieg.     Eupataro. 
t  8e4loporu»  griimmirui  Wieg.     Eupaiaro. 

'.  Soibrgokia   mitealala  B.  and  G.;   Bub-apecies   approrimnnt   Biiird. 
Is  the  Mexican  form  of  //.  Jaaealuta,  and  has  not  been  found  within 
nlt»  uf  the  United  StiiCea.     Nos.  0894.  0003. 
l  OntmiAophortu  eommania  Cojie.     Nos.  0870,  9882-7,  0001-2. 
Ophidia. 
s  HASDt  Gthr. 

iuf  vuriani  Jan.  (.OryrMn-i}    Ogm'.at   Cope,    Proceed.    Amer. 
I.  Soc  ISeO,  p.  103.    No.  9913. 
M.  AdelophU  ropti  Duges  Mil.,  gen,  et  sp.  nov. 
CAor.  gtn.     Allied  Id  Tropidoeloniu-n.    Scales  keeled  ;  anal  single  : 
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oiidAi  sculclln  two-rowed.   Ti«th  equal.  Cephalic  shlelili  nomwl. 
diBtiDct,  and  separated  bj  a  space  Ttom.  lUe  single  proocukr.  whicb  i*  occ^ 
pied  by  the  prerronUil,  since  Ibe  lorenl  is  wanting.  Hend  little  dbUnct  tti^- 
body.    Rostml  plate  not  produced.    TLe  a'tsence  of  lureat  plate  le  tUo  oa 
character  tliat  separates  this  genus  rrom  Tropidoehaium. 
Char,  tpee'f.    Tolal  leoglli,  S3  ceniimelres  ;  tall  Tcry  acute  and  ter 
Lnaling  Id  b  cone  ;  length  of  tail,   M.O.Ofle.     Cephalic  sctlea  wmvcx  ;  A 

i  and  aupm  cnudals  carinate,  those  on  the  flaolis  smooth. 
Kidlvided  ;   a  single  preanal.     A  Binelo  preocular  and    two    post-ocutftre 
Jtemporals  three  (1  +  2).     Bnperlor  labials  five,  the  first  in  ouilACt  with  lE 
I  two  nasals  and  tho  rostral ;  the  second  is  in  contact  with  tUe  posterw 
I  nasal  and  rron'o-naaal ;  tlie  third  is  in  contact  with  the  fmnto-iiaaal.  iC- 
r  preocular  and  the  eye ;  the  fourth  Is  In  contact  with  the  eye  and   the  i 
ferior  post-ocular ;  the  fidh  and  largest  la  in  contact  with  the  inferior  p 
ocular,  the  iiret  temporal  and  the  iaferior  temporal  of  the  aecuod  ma 
There  are  two  nasals  ;  the  uoatril  piercing  the  posterior  border  of  tUo  a 
lerior  one.    The  roslral  proj eels  very  slightly  above  tho  level  of  the  niuul-> 
No  ft^nal,  the  froniu-nasala  enteoding  on  the  sides  till  In  contact  witli  t1. 
euperioT  labials.    The  inCemasals  are  small,  triangular.    The  fh>i]tal  « 
vertical  is  much  longer  than  wide,  and  is  six-sided.     Palpebmls  (supra 
oculars)  arc  elongated,  straight;  occiplials  large.     Five  inferior  lahlata  c 
each  side,  and  a  small  mental.    Four  elongate  inrruuiaxlllnries.  the  e 
tremity  of  tho  posterior  ones  angulaiad  and  separated  by  two  sinall  )|iular~ 
Three  rows  of  gulant  on  each  side. 

I  have  counted  fineen  dorsal  rows  of  scales  longitudinally  i  the  r 
I  Contact  with  the  gaslcuteges  the  largest  and  smooth,  those  on  the  baC 
I  and  upper  side  of  tail  carlnated.  rhombic  and  truncated  (cmarginaic)  m 
[  tbeir  extremities.    The  preanal  is  undivided. 

On  the  middle  of  the  back  there  is  a  yellowish  tine  extending  from  tb* 

I  occiput  to  the  commencement  of  the  tail,  which  embraces  two  rows  v 

flcales.    On  each  side  of  this  line  a  chestnut  brown  band  ofibe  same  wida 

IS  the  former,  which  is  bordered  below  by  a  black  line ;  the  lioe  ix  lost  0 

tbe  tail,  and  behiud  the  eye  it  forms  an  elongate  black  sjxtt.     The  Bankd 

mnd  belly  are  light  brown  ,  there  is  a  black  line  on  the  posterior  margin  s 

each  of  the  sovIcH  in  contact  with  tho  gastrostegea ;  towards  the   tail  Iboa 

disapiiear.     The  upper  side  of  the  head  is  cheatQUI  and  the  liiis  are  lilte  tl 

flanks  in  color,  very  yellow. 

Habitat,  Guadalajara.  Mexico. 

SI.  PAimofAyraluirdi  Jan.,  fl883. 

23.   LyUrrhynehut  mixUanim  D.  &  D.     Znn 

28.  Baieaniu-m  Leniatum  laltralt  Hallow. 

S4.   E'llania  cyrlepii*  Keun  ,  0803. 

2S.  Eutania  tirlalU  Linn..  0660. 

SO,  Hgpiigkna  oi-hrorhj/iKhui  Cope.  9BS0. 

37.  Trimorphodiia  iiptSlon  Cope.  DOll-13. 

Blapt  fulv(v,t  L. 


:» D.  &  D. 


28.  Crotalui  polj/iiiftm  Cope. 


I       Wtoee 


Reiia,hk9. 


PoIdU  or  interest  in  geogmphiml  dislribution.  iadicaled  by  the  collection 
or  Dr.  Dug^s,  lire  tho  Totlowiag ;  Tlic  ii|)ecitts  of  the  above  list  which  be- 
ioag  diHIInctlvelf  to  the  Sonotan  district  Tauna'are  Bre,  viz  :  Bafo  p\itt«- 
luidn.  Bi/la  artnicoloT,  Spea  hammoTuli,  E-utaaia  ofrlopiii,  Hj/ptiglena 
ithrirr/iffnehut.  Besides  tbese  geoera.  the  following  beioog  to  the  Nearciic 
Realm,  nnd  not  to  the  Neotropical :  Bmta,  Setloporut,  Soibrookia,  Pliimo- 
thj/ra.  B'Utanium.  Ci/*(ignatkut  is  the  only  Neotropical  genua;  while 
il-ilnrhyiodt;  Ogmim,  O'tnopiuiand  r7-iTnt>r})A0({on  are  especially  Heiican. 

I  udil  that  Dr.  Dugfa  has  gent  Hgpopachus  varioloian  Cope,  frnm  the 
vf  aaadulaiara.  a  Bpecioa  hereturuce  onl;  known  as  Coaia  Uicait. 


III.  Tbhcantefec,  Sumichrast. 


I 

■  A.    J 


list  of  specie*  from  this  lociility  nml  collector  was  published  in  the 

Proewdings  Ameriran  Pliiicisophical  Society  fur  1809,  p.  161.     Since  that 
(l«to  n  number  of  collectlona  hare  licen  aeot  by  Mr.  Sumlchriiat,  which  add 
nuterially  lo  our  linowlcdge  of  the  dtolrlbiitlou  of  llio  Batrnchia  and  Rep- 
.afUieUislrict  of  Mexico  properlyso  called.    lapp^nd  Mr.  Sumichrast's 

BiTBACnii. 
(Edlpu*  mftuMitt  Cope,  IfHwa  (15),     Heretofore  only  known  from 
Cruz.    Found  in  lufla  of  TiUandiia. 
(Eilipai  earboii'iriut  earboaiiriTii  Cope. 
(Ediput  tarbonaritit  taMni  Gray. 
Siphonopi  mexieaaui  D.  &  B. 

4.  Bafo  Otfua  Daud. 

5.  Bufo  tUrito»ipuUiii  Othr..  lOOU  (Ko.  2).    Only  fouad  in  lUu  begin- 
Sng  of  the  rainy  season  breeding  in  pools. 

«.  Bufo  eaiuili/er>i»  Cope.  100)5.  100^2  (No.  8).     Found  In  woods,  and 
«)t  teen  Id  pools  at  the  breeding  seasun. 

7.  Bafo  eoeeifer  Cope. 

8.  Bufo  vatliMp,  Wiegm-,  10013  (No.  1). 
S.  Mitraphri/M  puHvU>$a  Cope.  1O033-8. 

ID.  Engyttoma  aiiunt  Copp.  10021. 

It.  Rhitu/phrsnui  diirialit  D.  &  B. 

Rgla  mioCympanum  Cope. 

BniUttM  baiidini  D.  &  B.,  lOOlf)  (No.  4).    Abundant,  but  only  seen 
rainy  season,  wlieu  it  comes  to  pools,  lagoons,  etc.,  to  breed. 
UgUUa  plalycrphala,  ap.  nov. 

■peeios  conforms  to  the  cliaraclcrs  of  the  genus  ffgUUa,  as  I  under- 
thcm,  vis:  in  the  general  structuri;  of  Ugla.  including  fronto-parietal 
lolle  and  narrow  divergent  nasal  bones,  but  wanting  vomerine  teeth. 
present  species  Is  not  large  and  has  elongate  hind  limbs,  the  heel 
ling  the  middle  of  the  orbit.     The  sole  of  the  hinder  foot  is  rather 
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short,  not  exceeding  ihe  lengih  ofihe  astnigdlua  more  llian  the  flftli  >if  ; 
own  length.  The  digilnl  dilala'iona  are  well  developed  od  both  ellnuE 
Ik's;  tho  poslerior  digits  are  two  Ihircta  ivebbcd,  while  the  onlcrlor  a. 
Msrcoly  one-fourth  paliimte.  The  Bpeciee  is  parHcularly  clisncu-riKed  ■ 
the  abbreviiLtion  and  flatness  of  lliehend.  which  is  also  wide.  Theciiilbi 
roBtrHles  are  dJBIinct  and  very  convergent ;  the  muzcle  is  trunCAle  ven  icall, 
but  projects  a  little  beyond  the  mandible.  The  oostrila  utt  tenninnl  ac 
Interal,  and  are  as  for  anterior  to  the  eye  us  the  long  diameter  of  tlie  Litte 
Tbe  latter  dimension  i«  four  times  the  diameter  of  the  lynipKnura,  and 
L-quttl  to  the  ioterorbilal  width.  The  skin  of  llie  superior  surfaoe  is  ever; 
where  Bmootli.  The  thorax,  belly  and  inferior  fact-  of  port  of  femora  ■: 
nreolate. 

The  color  in  spirilB  is  light  OBlien  shove,  rather  darker  oa  tlio  liou 
Cunlhus  roBlratla  dark  sbniled.  Inferior  surfaees  light  uiBDge.  No  marl 
ingB  on  tiie  sides  or  concealed  Rkces  of  tLo  limbs,  nor  on  the  superior  fiici 
of  the  limbs. 

Length  of  bead  and  body,  .0S8;  lengib  of  liead  lo  itngle  of  Jaws,  asikllj 
.007  ;  widib  of  head  posteriorly,  .011 ;  length  of  fiire  limb,  .015  ;  of  hln 
limb,  .04S  ;  ofhiiid  foot,  .010. 

This  is  the  first  of  thegeniisdelecled  in  tbe Mciicnn district.  It  islaip 
than  the  U.  eartua  Cope,  of  Brazil,  has  a  weaker  palmation  of  llie  nngen 
and  more  UDiform  coloration. 

From  Jnpnns,  from  bd  elevation  of  from  2000  to  SOOO  feet.  It  is  fom 
in  theiults  of  epiphytic  TiUandiia  and  M.  i^umichnisiihiiikB  It  uudergoi 
its  metamorplioses  there,  in  nin-waler  held  in  tbe  axib  of  tbe  kn 

15.  Lilhodyte*  rhodojiu  Cope,  10030  (No.  8). 

16.  Litkodytes  podicifrru*  Co^. 

17.  Syrrhophvt  lepra;  sp.  nov. 
The  genus  Bj/rrhopha*  was  proposed   by  me  in  1878"  to  receive  ftof 

allied  to  Phyllobala,  but  with  largely  dpvelopod  nasal  bones,  Wlifcll 
on  the  middle  line,  as  in  Bj/lodtt,  thus  covering  tbe  ethmoid  cwnlh 
The  typical  species  is  the  8.  mnTnoehii  of  West  Texas  ;  n  second  apeciua 
the  8.  eytfignalhoidti  Cope.t  and  Iho  present  frog  increases  tbe  nuinlxrr  t 
three.    These  species  are  dlBiinguished  as  fbllows : 
Posterior  limbs  short,  heel  lo  tyrapanuin;  head  wide:  tympanum  b* 

orbit ;  rulbus,  brown  spotted S.  marnofJki 

PoEierior  limtw  longer,  heel  to  front  nf  orbit :  besd  wide,  a  umitnis  nn 

ImliB:  tympanum  on  e.ihird  orbit;  brown,  pale  spottod S.  U/ir*. 

if  Oilerior  limtis  longer,  heel  to  froulof  orbit ;  head  narrow,  nocantkua  ra 
I       trails  i  tympanum  ooe-thlrd  orbit ;  brown,  dark  spotted. 

8.  egtiBiuMoau 

In  the  8.  Irprui  the  muzile  is  broadly  acuminate  and  obtuse,  with  v*i 

Ileal  profile  ;  nores  lateral  and  terminal,  nnd  as  far  IK>m  the  orbll  h>  th 

diameter  of  the  latter.    Lores  vertics.1.    Eye  not  prominent  upwordi 
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v^'banne  and  oslia  plinrTn^ea  small  and  i^igunl :  tongue  obpyriforni  and 
"Kire.  Tlie  digital  diUitiiLionB  an  sidbII,  and  tbe  inTerior  tul'ercIeB  of  tbft  I 
^tgiu  are  nell  niarki^d  both  anleriorlj' and  foslerioi'ly.  A  lurge  palmar  I 
-cvberclp ;  «olar  luberctes  weak.  Tbe  bind  foot  is  ratber  slcndor,  tbe  solar  | 
1>«T1  diaaliug  Ibe  tibia  in  luai;th.    Sklii  evcrywtiurc  Buinotb. 

All  (be  aiiporior  surfticcs,  iDcIudrog  binb^,  a  dark  mulberry-brown,  dot- 
Y«d   vUb  modemlely  large  gray  spota;  below  a  pale  [dnk lab  brown  (In    < 
^filrita),  witbnui  marklngB.    Lores  and  upper  Dp  like  tlie  back. 

Lcngtb  of  bead  and  body,  .024  :  uf  head  to  im;;le  of  jaws  (axial).  .006 ; 
-wrldtb  of  bead  al  angle  of  jawa,  .000  ;  length  of  bind  lirab,  .03S  ;  of  bind    ' 
fool,  ,010.  I 

From  Santa  Eflgenia.  Na  10040  (No.  14).  Pound  in  woods.  Accord- 
ing to  Hr.  Suraicbrasl,  tliu  dorsal  spots  arc  yellow  in  life. 

18.  OgtUgnaAui  mtlanonolui  KMovi . 

19.  Cj/*lignal/iu!i  perUmii.  ap.  nov. 

Tlic  apudea  of  tbU  gonuB  are  numeroui),  and  difllcuU  to  distio!;uisb. 
rrhcy  fall  naturally  Into  groups  deflncd  by  tbe  form  of  tbe  serieaof  vomer- 
i»e  teelb,  and  the  presence  or  absence  of  a  dlscoidal  fold  of  the  abdominal 
i  niogumrnt,  and  of  meinhranooa  margins  to  tbe  posterior  digits.  Tbe 
l«Iler  character  does  not  BUfflF«  for  tbe  diacrimioalion  of  a  genus,  hence 
X  regard  TarMpUrui  R.  &  L.  as  synonymous  wltb  Cyitigaatliut. 

Tbe  species  of  Ibo  Mi-.iican  district  of  tbe  Keotropicnl  Realm  all  bave  ft    i 
^%i»Coid«l  nbdombial  fold,  and  tbe  vomerine  teetb  bi  short  iraDsverse  aeries    ' 
^achind  Iba  line  of  tbe  posterior  boundary  of  the  cbonnre.     I  know  but  ona 
species  which  bus  dermal  digital  margins.     The  species  are  dlBliuguished 
^M^  TullowB.     I  premise  that  the  preaence  or  absence  of  spots  is  not  con- 
stant among  them. 

L   Posterior  digits  with  dermal  margins. 
l->ennal   glandular  folds  numerous,  generally  broken  up ;  legs  stout,  heel 
reaching  orbit;  tympanic  membrane  .Wj  of  eye;  QO  light  atrlpe  on 

lip .C.  melanonoiiii, 

II.  Kn  digital  dermal  margins, 
^^^o  glandular  folds ;  legs  slender,  heel  reaching  front  of  orbtt ;  tympanum 

.B«  of  orbit;  no  light  lip  stripe , C.  perlMlt: 

"*Jlno(lulttr  folds  II)  none  ;  legs  very  robuBt:  heelroachlDgurblt ;  tympanum 

.4  of  orbit;  no  stripe  on  lip C.  raiftotit, 

^^31andular  folds  present ;  legs  short,  reaching  orbit ;  tympanum  equal  or- 
bit ;  lip  stripe  imperfect C.  graeiUt. 

^C3]aodular  folds;  legs  long,  reaching  fVont  of  orbit ;  tympanum  .Oof  orbit; 

a  lip  BtHjie C.  labialii. 

Th«  0.  ptrUteit  Is  characterized  by  lia  exceedingly  smooth  and  shining 

ikin,  which  is  entirely  without  the  glandular  ridges  usual  in  the  genus. 

e  head  is  angular  oval  in  outline  with  distinct  cantlius  roetrales,  which 

ir  togetlier,  and  much  wiibin  tbe  labial  outline.    The  mu»le  pro- 

k  «c(8  a  lllllc,  and  tbe  nares  are  about  one-tblrd  the  distance  fh>iu  its  apec 

C^  the  orbit.     Tongue  a  longitudinal  oval,  entire  behind;  cboanre  ratber 

moc.  AURK.  raiLOH,  sue.  xvtii,  104  St.    i-rintei>  auuust  11, 1S70. 
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email  and  equal  to  Ibe  mttia  pliaryogea.    TUe  roinerine  series  n 
■epurated  team  each  other  and  oxtcod  bat  little  external  ui  Uie  inner  b»r 
I  oftbu  nares.   Vertical  diameter  ur  tymponle  disc  a  little  \vea  ihan  the  li<= 
liontal.  Second  and  fourth  flngers  equal :  tlie  Arst  a  Utilu  longer.    Tlic  j 
i  terior  foot  is  slender,  and  the  solar  portion  is  as  long  as  Ibe  tibia  and  1^   ' 
I  of  IhcastraRiilus.     gular  tnherclcs  inBignillcani. 

Dark  ashen  gray  above,  sides  blackish  above,  speckled  with  wbiin  a — 
I  bluckish  helow.     A.n  iiiterorbital  dark  spot :  upper  lip  marbled  ;  txjsier"^ 
bee  of  fbraora  dark.  wUb  light  speeko.    Below  whits,  the  sides  ^r 
marbled.    Throat  gray,  white  spotted.    Poelerior  limbs  ohBcurcly  c 
bandefl  al>ove. 

Length  of  head  and  body,  .038  :  of  head  axiully  to  angle  of  Jaw*,  .01^ 
width  at  Utter  point,  .0133  :  length  of  bind  limb,  .055  :  of  hind  foot,  .<   ~ 
Taken  from  a  well  near  Japana.     10041.     (No.  16.  P.  S.) 
•la.   Ci/*tignithui  gracilu  D.  B.  10O18-8.     (No.  O-T.)     Found  under  c=: 
'   logs  and  stones,  near  water. 

21.   Oi/tlignathut  labiaUt  Ca\ie,  Proceeds.  Araor.  Pbilns.  Soc  1877,  p.  V 

The  original  description  of  this  speciee  was  taken  from  young  speclnie 

in  which  tlie  posterior  timlis  are  not  as  long  as  in  aduhs.   Numerotis  spo^ 

mens  from  Tebuantepec,  which  fli  the  characters  and  locality.     Tborv  ifc— 

also  three  Bpeclroons  sent  by  M,  Snuiiclirafli,  from  Potrero.  near  Cordo* 

I   Vera  Crui. 

23.  Banala  affinit  Pet.     (No.  6,  P.  B.)     Rather  common  In  poob  ftM 
I  ilvulets.     It  grows  to  a  large  size,  wLien  the  dorsal  markings  become  t> 
I  lete, 

Rana  haUciTUi  Rahm,  enr.  with  indistinct  dorsal  spots. 

Some  varieties  of  this  species  from  its  extreme  southern  range,  lookquB 
different  from  tbe  typical  form.  The  dorsal  green  becomes  more  vivid,  »■ 
Lietimes  a  hlue  shade  on  tbe  head.  Tbe  spots  become  obscure,  »■ 
there  ib  a  general  resemblance  to  the  Banula  ajtnii.  It  may  be  distlngniaU - 
from  that  frog  by  the  less  palmatioo  of  tlie  toua,  wliich  are  without  upi^ 
callosities,  and  by  the  presence  of  dermal  folds  between  the  dorso-lntorsfc^  - 
although  these  are  sometimes  faint.  The  most  aberrant  esamjdes  c 
from  Coban,  Vera  Paz. 

Lacertilia. 

24.  Epap'isliii  tnmUhratli  Cope. 
23.   MitroH  auata  Cope. 
23.  CiUtlui  ehaliibfsui  Cope. 

27.  Ciifmidaphorvi   mkroUpidaput  Cope.  Proceed,  .^uior. 
187T.  p.  03. 

28.  Cnemidophorut  uiiieolor  Cope,  L  c.  03, 
20.  Caemidephorui  immvtHbilU  Cope.  I.  c.  O'S. 
SO.  Cjumiiiophoriit  latkitli*  Cope,  1.  c  p  04. 
31.  Amim  uadulala  Wiogmaiin. 
82.  Lepidophyma  mailMi  Bocourt, 


Opridea. 

Si.  SUaoiloina  phaiiopt  Cup«,  Ji>urna!  A-Cademy  Pliiliidc-IplilH,  1875,  p. 
128. 

M.  Loxoetmiu  bieohir  Cope. 

83.  0*itgrai  rtdimitut  Cupe.  Juurnal  Acoduiuy  Pliik..  1873,  p.  141. 

86.  Fifimia  oUtaeta  Qray. 

87.  TantUUi  rubra  Cope,  loc.  sup.  cit.  144. 
38.  Conophi*  tumiehranCi  C<i|)e,  loc.  cit.  187. 
W.  Coniophaw*  prvUropi  Cope,  1.  c.  138. 

40.  ConiophanMjiiiiidetu  Oilir.  I.  c.  138. 

41.  SpHott*  eorait  nwlanurtu  D.  nod  B. 
4S.  Bateaniam  mentotor'mm  D.  uid  B. 

43.  Lrptophit  iltplotropu  Ollir. 

44.  Dryophu  piigiditt  Duud. 

45.  Ilimantodu  aenthoa  L. 
4a.  Oxj/riltopm  elalia  L. 

Reuabkb. 

Tbis  calaloguc  represents  h  part  of  llie  Mexican  fauna  properly  socatled. 
'Yhere  U  not  n  single  noD'Neutro|HcHl  goniis  excepting  Bona  Mnd  Batea- 
or  tlie  remaining  lliiny  genera,  BUeeD  are  cliaracIeriBlicftlly  Neo- 
nipicnl ;  twelve  arc  peculiarly  Hexicao,  iwo  nre  cuauiopolltan  or  neurly  so, 
e  (Ctltitui)  is  West  Indian. 

IV.  Costa  Rica,  Zeledon. 
Tills  valltwTion  iDCludes  a  number  of  species  wliicli  I  have  named  In  my 
taDonogmpb  on  the  Hirrpetology  of  Cosia  Uica.*  with  some  additional  onea. 
X!  aow  give  the  names  of  [lie  latter  only,  enUJncniting  them  frum  the  end  of 
Kkiy  former  list. 

8.   (Eiiipw*  morio  Cupe.    Inserted  in  the  essay  above  cited  as  doubtfully 
^>ccurriiig  in  Coeta  Itlca.    From  Cartai^  on  the  Plateau. 

45.   Ct^leongx  tUganiQray.    Inserledin  my  list  on  the  authority  of  Pclera. 
^Celetluii's  collection  contains  floe  tpecimcDS.  which  lie  slates  were  found 
&~ai  »Dt  hills  on  the  table  knd  near  San  Juse. 
^  ]81.   Seolteuphii  tonaliu  Hallow. 

'~',   Coluiar  triatpU  Cope.     The  Plateau   near  San  Jos£.     The  most 

n  locality  for  this  species  and  genus. 

_       I  PorMdittm  natutum  Biicourt. 

Vrom  Limon,  on  the  East  Coast.     This  species  is  very  near  the  Both- 

*^iop*u  probottidtut  Coiic,  and  may  not  prove  to  tte  distinct  from  it.    Id 

I- Tie  latter  Ihere  nre  two  nasal  plalca,  the  suprnnasals  are  longer,  more  con- 

Ei»ye  on  tlie  eilernal  edge,  and  more  widely  separated  Ihao  in  P.  namliim, 

^Mnd  the  fninlal  scales  are  corlnate.     They  arc  smooth,  or  nearly  si 

^Sel«doii's  specimen,  which  also  lias  the  rostral  plale  a  little  shorter  than 

&  SI  the  B.  probeieidtu*.     The  specimens  of  the  lalter  are  srnatler  tiian  the 

k.|nglc  P.  namlum.     It  Is  questionable  whetlier  a  largo  series  will  sustain 

*Juurnnl  Aouilamy  Pblludeliibia,  l!<7S,  113. 


lliese  cburai'ters.    In  P,  niuutaiii  the  acuta  urc,  139-37;  in  B.  probufidtm 
182-31. 

Y.  Ban  Dohikoo,  Dre.  Brown,  Fra»cr  anil  Onlib, 

A  few  of  ttie  species  of  lliu  collection  mtidc  by  Dr.  Brown  are  from  tU 
UaodorOonave,  off  llie  West  Coast  ofSanluDoaiingo;  the  others  ar«rro- 
LT  Port  QU-Prlnce. 

Batracqia. 
[  1.   Trathyetphalut  marmoratiu  D.  nad  B.,  Fraser  and  Galib.     Puci 
Plata. 
S.  Jlyloda  marCinietntu  D.  n:ul  B..  Oabli  and  Fmaer. 

Lacertilia. 

S.  Ctlttlui  mgomit,  8p.  unr. 

Scales  in  thirty -six  loiigitndiDai  rows ;  eacli  with  a  strong  median  kt 
uid  seven  or  eight  weaker  ones  on  eacb  side  of  it,  making  HIteen  or  s^v 
Icen  in  all.  Tlie  median  lieels  axt  strong  and  continuous  from  the  ns) 
becoming  stronger  posteriorly,  espedally  on  Tlie  tail,  whose  superior  ai 
lateral  Btirfaces  are  thus  thrown  into  gutters.  In  Ibe  spuclmen  ti 
part  of  the  tail  is  lost  The  keels  form  oblique  lines  over  the  sides  ;  Uii 
are  strong  on  the  bindur  and  weaker  on  the  anterior  limbs. 

The  general  form  is  slender,  and  lh«  limbs  are  quite  weak  ;  tliQ  UU^^ 
wben  eMeniled  along  the  side  Tail  to  mieut  by  Ibe  leogth  of  tlie  iKHteric::::^ 
foot  and  leg  to  tbe  knee.  The  bead  is  flat  nnd  rather  elongate,  and  i^*" 
scats  are  normal.  There  are  nine  superior  labials,  of  which  tlie  eigbib  ^' 
Iba  flrsi  one  angulaied  above.  Both  the  loreals  are  rather  higher  tha  J 
long.     Five  gupraorbitala,  tbe  posterior  separated  by  two  ftcalea  from  Ih  ^ 

..pKriutal,     Interparietal  large  an  parietal;  a  large  poat-inlLTparietal,      Fi» ' 

t  l^ln^  of  large  in&alabiala,  which  are  separated  from  the  labials  by  scales. 

Ground  color  gray;  no  longitudinal  lines,  but  the  najw  and  buck  ■(■^^ 
crossed  by  seventeen  brown  crosB-bars.  which  are  nearly  in  contact  me^^ 
dially,  and  taper  to  dlsBp|>ea ranee  on  ibc  upper  part  of  tbe  side,  Tbei--^ 
dorsal  portions  arc  sometimes  confluent  longitudinally.  A  series  of  rAlD^^ 
dusted  brown  spots  on  Ibe  inferior  part  of  the  sides.  Below,  while,  wit 
a  few  Bcalea  here  and  there  brown.     Limbs  brown  above. 

Length  from  end  of  muzzle  to  vent  three  and  a  half  inchM;  from  d<i~- 
to  middle  of  auricular  meatus  flve-eigliths  of  an  inch  ;  from  do.   lu 
one  and  flve-eigbtba  inch. 

From  Puerto  Plata,  Sanlo  Domingo.     Charles  A.  Frasor,     No.  I03fiO. 

This  species  Is  quite  distinct  from  those  previously  known   in  botlk 
squamation  and  color. 

4.   Celtttlui  itenurvM  Cope,   Tar.   Proceedings   Academy,   I%iladelpbiii, 
1868,  p.  136.    Puerto  Plata.     Fraser. 

5.  Celtitut  phozinut  Cope,  Gahb. 

6.  Spharodaetyln*  tiUipex  Cope,  Fraser. 

7.  .il'iot^  eulMdnut  Cope,  Gabb. 
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8.   Anolii  temiliinilui  Ci)pp,  Gabb. 

0.   Atwlit  tybolt*  Cope.  Qabb  and  Praaer. 

10.  Anolbi  diitieJitli  Cope,  Gdbb,  Frnser.     Puerto  Plata. 

11.  Liofirphalu»  triggminntut  Ci>]ie,  Fraser.     Puerto  Plain. 
EaprUli*  rieordii  D.  &  B.,  Gabb  nud  Fraser. 
AmpMthana  innnren*  Weinl.,  Gonuve  Island,  Hrown. 

Ophidia. 

IB.   T]iphhpi  litmbriealii  "D.  B.    Puerto  Plata,    Prascr. 

18.    UnguiiUa  Turtiarui,  ap.  nov. 

ScB]e«  Id  twcaty-Mven  rows,  entirely  Rmootb.  Body  smut,  head  not 
cllsIiDCI,  tapering :  eye  email,  its  ili&meler  less  tban  one-tbird  llie  length  of 
ftlie  murjtle  tn  IVont  of  it.  InternaaalB  longer  than  wide ;  intern  am  frontals 
^nd  prefroolats  much  wider  tban  long,  PorielalB  ns  long  as  fh>nl[tl,  In 
contact  medially.  Superior  lubials  9-10 ;  only  those  in  front  of  ilie  orbil 
liiglicr  iban  long.  Oculars  1-3,  fourrh  and  fifth  labials  entering  orbit. 
dastn>sie|;eB  192 ;  urnsteges  83. 

Color  brownisb.nslieu  aliove,  with  four  rows  or  alternating  n>und  black. 
isli  brown  epots,  of  which  the  median  are  larger  and  bewinie  confluent  at 
some  parte  of  the  botlf.  Another  row  of  dark  spots  on  the  inferior  part  of 
Vhe  aide,  which  are  separated  by  yellowish  swles.  An  additional  row  of 
larger  spots  altomnting  with  these  InrolTelbe  codsof  tlicuastrosleges,  and 
may  or  may  not  meet  acroKs  the  middle  line  of  the  abdomen. 

Total  length.  .6bO;  ofriLlUH  oris,  .017;  of  the  (nil,  .1173. 

This  the  largest  s)>ecies  of  the  genus,  much  resembles  the  IT.  maeulala 
«if  Cuba,  etc.,  but  it  haa  a  larger  number  of  scules,  and  also  exceeds  it  ma- 
tetially  in  the  number  of  gastnisteges,  lis  smooth  scales  distinguish  it 
StotD  liie  U.  meUinura  and  U,  pardalU. 

Prom  Port  .an.  Prince  and  Gonave  Island,  Dr.  Brown.  No,  lOlM, 
tPuerto  Plata.    Frnser. 

14.  Uiuanloehilui  itriatm  Flech.  Frazer. 

15.  Drumieut  parvifront  Cope,  Gabb.  Puerto  Plata.  Fraser.  A  t*. 
zlcly  woe  found  on  Oonavc  by  Dr.  Brown.  In  two  Bpeclmcns  the  ground 
«a1or  \»  black,  snd  Ibe  belly  is  white  ;  a  tight  olive  color  extends  on  the 
sides  as  Dir  as  Ihe  lliird  row  of  scales.    Belly  not  siiottcd  as  in  the  Dsnal 

18.   HypriThynehuiferox  Qfiai'iivr. 

Dr.  Brown,  Port-nu-Prince.  These  specimens  agree  exactly  with  Dr. 
^Qother's  description,  and  differ  from  Ibe  IT.KularU  Coi>e,  In  the  presence 
<X  ■  loreal  plaie  and  Ihe  triangular  form  of  the  dorsal  s|vois.  Although  I 
litTe  united  ihcM  supposed  species,  I  now  incline  to  believe  them  distinct. 

IT.  JaUritdoriiaHtGblht..  Gnbb. 

IS.   Lrplophi*  ralttbtyi  D.  and  B..  Gnbb.     Puerto  Plutn.     Fraser. 

lit.  Leptophu  oxyThgnehai  D.  and  B.,  Brown. 
CUOCODILIA. 

20.  Croeiidilui  amerkanui  Seba.  Frnser.    Puerlo  Plata. 
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VI.  Dominica,  Obor. 
As  no  study  of  the  lierperologj-  of  Ibis  island  Una  been  mnde,  Hie  follow- 
ing list  of  Svc  specieB  purtisllf  BU]ipllo8  n  deficiency  in  our  knuwlcdi;?. 

1.  Mabaia  eeptitei  Gny . 

2.  Xiphaiiirw  ontlatm,  ep.  nov. 
Abdominal  sutlcB  smootli,  thuae  of  rides  nnd  buck  minute  :  two  mediftn 

dorsal  TOWS  A  litilc  I  urge  r.  keeled,  and  elevated  on  a  modemte  simple  dermal 
fold  wliicli  extendi  to  the  hend.  Superciliary  scales  scpurated  Ujr  umi  or 
two,  rows  of  sciiles.  and  widely  removed  by  scales  from  llic  amnll  ix-t'lplul. 
MiuctIc  rather  loug,  flat  above;  ridges  not  prominent,  covered  vriili  targe 
Bciiies,  and  separated  by  a  sliallow  conenvity,  whicb  contnins  in  front,  font 
rowBof  smaller  smooth  scules.  Bis  or  seven  loreal  rows;  three  large  la- 
fralahlalB,  the  first  smaller  ihan  eachsymphyseal.  Supraorbitais  surrounded 
with  granules,  consiBting  of  three  inner  scales  the  largest,  five  in  the  inner 
row  smaller,  and  sIk  In  the  ext«raal  row  the  leiist,  all  nearly  amouih.  Oc- 
cipital concavity  not  profound  or  sharply  defined  jxwieriorly.  8<s1ca  of 
arm  and  posterior  leg  keeled.    Caudal  spioes  well  developed  In  lh«  male. 

Color  otwvo  brownish -asii.  with  numerous  white  spots  which  sometimes 
form  vortical  lateral  bands,  and  a  while  band  eKiending  from  aliove  ihe 
axilla  til  the  middle  of  the  side  or  beyond.  Above  this  band,  on  the  ai 
rior  lialfof  the  side  are  two  runnd  black  spole,  eaeh  ot  which  has  a  while 
spot  in  the  center.  A  while  band  from  upper  lip  to  side  of  najw ;  tip  brown 
Bpntinl,  inferior  surfaces  dirly  wtiile,  lace  yellow  posteriorly.  Tail  anirom. 

Total  length,  .185;  of  head  and  body,  .072  ;o[  bead  to  angle  of  mnmlihle, 
.031;  width  at  latter  point,  ,008 ;  length  of  fbre  limb  .033  ;  of  hinder  limb. 
.055  ;  of  poBterior  foot,  .035. 

The  animal  which  I  suppose  to  be  the  male,  generally  has  one  row  of 
scales  between  the  superclliaries,  while  the  female  liu  two,  and  has  no 
CHudul  crest.  The  color  differs  in  being  brown,  without  Ilio  lateral  white 
band  or  black  eyiss|K>ts.  The  white  spots  fbrra  vcrltcal  series  on  tUe  sidea, 
It  is  possible  that  this  is  a  different  species,  but  il  is  In  general  tdenttcal 
with  what  the  female  of  the  X  oeulatut  should  be. 

Tliis  species  differs  from  its  nearest  ally,  the  X  erutaUllni.  In  having  the 
superciliary  plates  separated  on  the  middle  line,  by  the  shallow  ocuitpital 
depression,  Ihe  longer  muzzle,  and  in  coloration. 

Evidently  abundant  on  tlie  island,     Nos.  1013048,  10130-1,  10108. 

3.  Aporophia"  Julia  ip.  nov. 

Resembles  the  OphromuTpIiiu  m«ieagru  Shaw  {Livphi*  mirrtmii  D.  and 
B.),  but  has  the  long  tail  of  the  genus  AporophU,  tbit  member  entc^ring  the 
lolul  length  3.4  limes.  Appropriately,  the  number  of  the  uniste^s  Is  con- 
eiderabiy  in  excess  of  that  found  in  the  longest  tailed  varieties  of  0.  meitag' 
ri*t  where,  according  to  Dum£ril  and  Bibron,  ihey  do  not  exceed  OS.  Tbej 
liero  number  82,  and  the  gostrostegcs  are  158. 

The  scales  are  In  seventeen  rows,  and  are  rather  wide,  and  are  u  ill 
other  species  of  Aporophii,  poreleie  ;  nevertheless  there  are  a  fbw  on 
•Jope,  Pnxie«d.  Amer.  Phllos.  9oc.  IBTI,  p.  18.  U/aophU  ollm. 


fCope. 

nldc*  posteriorly  with  a  single  &ptcnl  pore.  Riielral  plnte  smsll,  not  pro- 
(]u(wl ;  nnials  sutiequal ;  loml  liigli  a»  lone :  preiicular  not  rracliing  fh>n- 
tnl.  Twn  postocnlsrs  i  (emporals  l-J-8-|-l!;  Itie  flrst  and  socon<1  Ixiunding 
1  lie  [mrlpIalB  large  nnd  iubequftl.  Superior  kbinls  ciglil,  fnunli  and  flflli 
entering  orbll.  InTerior  labials  ten.  six  Id  contact  with  genelais.  Pain  of 
gencialE  equnl.  Frontal  witli  Btraiglit  sides,  longer  tlian  wide  In  IVont, 
eqital  (iccipttal. 

Orotind  color  above  block,  each  scale  with  a  round  rellow  spot  ticnr  the 
Iwse.  Inctudiog  Ibe  Hrst  ron*,  and  cxcepling  a  mn-  on  cacli  side  r>r  tlie  ver- 
leliral  row,  which  is  unifonn  black  (with  an  occasional  npot)  Tor  tiic  pos- 
terior third  or  llie  liody.  A  median  dorsal  black  line  on  tail.  Qround 
cotnr  or  head  above  hrowoisb-yelluw  ;  b  black  band  ihrough  eye.  which 
aotids  branches  along  tlie  borders  of  the  labials :  a  black  Bpot  on  top  of 
muxxlo  ;  n  black  cross  band  between  uyra,  and  tlie  greater  part  of  each 
parietal  plate  black. 

Total  length.  M.  .IMO;  tail,  100. 

Rb  handsome  species  is  named  for  my  dnugbler. 
AUophit  tiboniut,  sp.  nov. 
b  species  does  not  conform  exaclly  to  the  diRgnoHia  of  the  genus  .4ij'o- 
which  I  gave  in  1862,*  since  the  tail  is  less  than  one-ihird  the  lolal 
iKugih,  not  much  exceeding  one-fourth.  It  iliuaapproochesXiopAii,  and  the 
question  of  reference  to  one  genua  or  the  other  is  led  to  depend  on  the 
cliaractfr  of  the  scale  pores.  These  have  the  full  number  common  to  the 
apocies  of  .4I>u})Am  and  the  ground  Colubrinc  snakes  generHlly,  while  in 
Li'ophii  there  \i  liut  one  on  each  scale,  as  in  many  Coronelline  and  water 
snakes. 

The  phvsiognomy  of  the  A.  tiboniui  is  much  lliat  of  species  of  the  A. 
antatm»it  typ«,  but  ihe  coMnilion  reactnblca  that  of  the  common  South 
American  8ibon  nmmlatum.  Tlie  scales  are  thin  and  arc  in  nineteen 
longitudinal  series.  Qastroeleges IBl  ;  anal  double;  urosleges  118.  Total 
length,  .RAM.;  tail,  .200.  Eight  superior  labials,  Ibe  third,  fourth  and 
trill  entering  the  orbit,  the  pan  of  the  third  contributing  being  small. 
The  muEzlc  projects  above  and  is  obliquely  truncate  below;  the  rostral 
plalc  is  flat  and  barely  appears  on  the  superior  surface  of  the  head.  Post- 
Dan]  higher  than  prenasal ;  loreal  longer  than  high,  the  superior  border 
■tnighl,  not  angulate.  Preocular  not  much  elevated,  not  reaching  the 
rrontal.  Poslocalars  small ;  temporals  2-2-4  The  superior  lempornl  of 
the  flrsl  row  larger  Ihan  the  others  and  in  contact  with  the  inferior  post- 
oeulor  only.  The  Inferior  temporal  adjoining  it  does  not  roach  tlic  post- 
oculars,  and  Is,  in  fact,  a  dismemberment  of  the  seventh  superior  labial, 
WbiCb  i*,  in  consequence,  reduced  to  a  very  small  size.  This  arrangement 
U  Identical  on  both  sides  of  the  head.  Inferior  labials  ten,  eik  of  which 
an  In  cunlact  with  the  genelals  ;  latter  subequal.  Top  of  bead  flat,  and 
orbits  not  prominent.  Lengths  of  intcrnosals  and  predroulals  on  median 
•aiare  equal.  Frontal  lunger  than  wide,  the  superciliary  borders  but  little 
>  {foeetdlngs  Academy  Pbllodelpbla,  February. 
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concave.    Occipitah  sliort  and  wide  Tor  llie  geaas  ;  eacli  h  bonilded  pirn- 
teilorly  by  a  single  large  tcmiKiral  pkie  behind  tiie  anterior  oae  on  I 
Bide,  whicb  nre  only  separated  on  ibe  median  line  by  m  email  Bcnle. 

Tbe  groand  color  Id  spirila  lb  straw -color.  Tlie  doraiil  region, 
tbe  fourth  row  of  scales  on  ench  side,  ia  occupied  b;  n  scries  of 
rounded  brown  spots,  wbosc  boril-ers  are  almost  in  contiicl  uu  tbe  n 
line.  Tberu  are  forty-two  between  tbe  nape  and  tlic  veal,  Oc-cnalnMlIf  I 
twoor  more  orHioin  are  confluent  on  tbe  middle  line.  Below  and  betwonl 
them  the  sides  are  brown  shaded,  tlie  shade  assuming  the  form  i 
anteriorly.  Head  brown,  with  a  pale  spot  on  each  side  of  Iha  jt 
brown  spot  wltlt  darker  twidurs  posses  from  tlie  inuxxle  through  I 
and  Joins  tbe  brown  dorsnl  spot  onibe  nape.  All  tbecolnrtbi 
posteriorly.  Inferior  eurfnce  unspotted  anteriorly;  it  is  b 
with  brown  on  the  poaierior  half  of  the  body,  and  the  caudal  » 
dusted  most  densely  aloug  tbe  middle  line,  forming  a  strijie. 

No.  10138  Mus.  Smithsonian. 

VII.  ToBAOO,  Obcr. 

A'liiva  lurinameniU  tobaganut,  sub-sp.  nov. 

A  single  Amita  from  Tobago  fnrma  a  strongly  marked  mce  of  9 
mon  continental  species,  but  wbellier  separable  as  H  speciee  or  not  Z 
yet  able  to  state.     It  differs  from  the  typical  A.  mirinittnttuit  In  q 
ft  disposition  to  a  somcwbnt  greater  subdivision  of  tbe  SCUtA  of  £ 
and  belly,  and  in  the  greater  length  of  the  posterior  foot.    Tliere  k' 
rone  of  abdominal  scales  at  the  middle,  as  is  somotimcs  ai 
ivimtTuit.     The  two  inner  rows  of  antebmchials  extend  lo  tlie  n 
one  row  extends  so  fur  in  A.  mrinamtitm.     Both  brachial  and  p 
scales,  as  well  as  those  of  the  guliir  fold  are  rather  n: 
A.  titriiiamnetU.    In  the  latter  apecitts  Ibe  length  of  the  f 
equals  tbe  distance  from  the  axilklo  the  middle  of  the  lonial  plftuS 
form  tobagnnut  the  foot  is  as  long  as  from  the  axilla  b 
muzxie. 

Color  olivaceous,  with  a  black  lateral  band  with  undnluling  edgi 
are  not  light  Iwrdered.  but  which  ore  marked  by  small  jroUow  ■ 
regular  distances.     Back  with  a  chain-like  aeries  of  black  KnlUlll^ 
side,  each  ring  with  an  oliscure  yellow  spot  in  its  eenler.    Side*  fa 
yel1(iw-s|K)lted  ;  below  uuirorm  straw  colored  :  hend  ti 
lighter. 

No.  1011D :  size  less  than  that  of  the  udult  A.  tuiina 

Anolii  alligator  D-  and  B. 

Drpmobim  beddarili  Seetzen. 

Botkropt  taneeotalm  Merr.  (For  de  lance.) 

Scales  In  thirty  one  and  thirty  three  longitudinal  rows  ;  oolors  imle,  wllh 
the  cross  bands  obscure,  as  in  oilier  West  Indbin  si>cclmcna 

Ilj/iodei  ntareiniVtruur  D.  and  B.     No.  10131. 

Tbe  Island  ufTobago  is,  of  tlie  Lesser  Antilles,  Die  nearest  lo  Trinldul, 
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\nd  it  might,  on  this  account,  be  anticipated  that  its  fauna  would  present  a 
larger  representation  of  continental  types  than  the  more  northern  islands  of 
:he  series.  That  this  is  the  case  is  shown  hy  the  present  very  limited  list, 
which  includes  two  Brazilian  species  of  the  genera  Amiva  and  Drymobiui. 
N^one  of  the  species  of  the  Dominica  list  were  found  on  Tobago  by  Mr. 
Dber. 

VIII.  Northern  Bolivia,  Orton. 

Among  the  collections  sent  by  Prof.  Orton  to  Pliiladelphia  before  his  de- 
parture for  the  Beni  River,  was  a  collection  of  reptiles  from  La  Paz,  on  the 
eastern  slope  of  the  Andes,  in  Western  Bolivia.  This  city,  as  is  well  known, 
is  situated  a  short  distance  above  the  forest  line,  and  enjoys  a  temperate 
climate. 

In  packing,  some  specimens  from  Puno,  on  Lake  Titicaca,  were  mixed 
with  those  from  La  Paz.  As  reptiles  are  rare  at  that  elevated  locality  it  is 
probable  that  most  of  the  species  enumerated  were  derived  tVom  the  latter 
place. 

Btffo  spinulosus  Wiegm. 

OxyrrJwpui  doliatus  D.  and  B. 

Aporophis  tcBniurus  Tsch. 

Bothrops  mierophthalmui  Cope,  Journal  Academy  Philadelphia,  1875, 
p.  182. 

Scales  in  twenty-one  longitudinal  rows,  all  carinate  excepting  the  first 
row,  the  keels  not  unusually  prominent,  and  not  reaching  the  apex  of  the 
scale.  The  second  labial  scute  bounds  the  maxillary  fossa  in  front,  but  it 
is  partly  cut  off  by  suture  on  both  sides. 

In  the  above  characters  the  single  si>e.cimen  of  the  collection  differs  from 
the  type.  The  latter  is  large,  the  present  individual  is  small,  and  the  less 
development  of  the  keels  of  the  scales  is  perhaps  due  to  immaturity.  The 
scales  on  the  top  of  the  head  are  larger  than  in  other  si^ecies  of  the  genus 
but  not  so  large  as  in  the  type.  The  superciliaries  are  wide  as  in  it,  and 
there  are  only  seven  superior  labials.  The  color  of  the  inferior  surface  is, 
anteriorly,  mixed  black  and  gray,  posteriorly  black. 


Foisil  (?)  Forms  in  the  Quartzose  Rocks  of  the  Lower  Susquehanna.  By 
Per^ifor  Frazer,  Jr.      With  a  plate. 

{Read  before  the  American  Philosophical  Society ^  April  4,  1879.)  • 

The  forms  which  accompany  and  illustrate  this  papar  are  found  in  a 
hard  quartzose  greenish  rock,  difficult  to  name,  which  forms  part  of  the 
left  border  line  of  the  great  river  in  Cecil  County,  Maiyland,  just  below 
the  Pennsylvania  line. 

By  a  mistake  (not  the  fault  »  the  writer)  in  the  title,  the  figures  are  given 
as  from  Lancaster  county,  Pennsylvania.  In  reality  the  discoverer  of  these 
curious  and  as  yet  unexplained  phenomena,  Dr.  C.  H.  Stubbs,  of  Fulton 
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Two  of  tlie  original  specimens  linvc  been  Milnnillt!(i  in  turn  to  Prof. 
Wbitfleld,  r>r  llie  Now  York  Museum;  Prof.  J»is.  Uall,  SriUe  Qeologbt 
of  Hew  York,  iind  Dr.  Joseiili  Leidy,  nf  this  city. 

Letters  ftom  ilie  first  two  are  found  below.  Dr,  Leidy  eipresBcd  no 
deHnite  view. 

In  the  face  of  tbe  ioabilitj  of  such  eminent  authorities  tu  det«niiina 
anything  in  regard  to  these  objects,  I  feel  reticence  to  be  but  Uie  pkrl  vt 
sound  wisdom.  I  will  only  add  tbal  tbeHc  buve  been  very  bllUfully  ■ 
accurately  detlnentcd  of  actual  size  by  the  arlisls,  Mr.  t'abcr  and  Hr. 
Tuthc.  (Tlie  itttier  transrerred  all  the  drawings  to  stone,  besides  niokins 
the  original  sketch  of  Nu.  1.)  Tbe  horizon  wlicnce  llieee  were  lakea  fa 
believed  to  have  been  tlial  inimedintely  under  Ibe  Poudara.  but  in  nu  CMI 
can  be  ascribed  to  one  more  recent  than  the  latter  fonnation. 

A  partial  iinalyais  by  Lbe  iinderBigned  of  tlie  very  thin  film  oul  of  whicia 
one  of  these  forms,  nutbere  represented,  was  made,  bece  follows.  Anumnl 
obtained  for  annlyBis  0.0503  Omm  '. 

Slolslnw S.18 

Silica.* S7.U 

Iron  Scsquloxide 4.0S 

Alumina 7.69 

Litue S.ftS 

Mugnesia 2-88 


Total HIO.OO 

The  following  are  tbe  letters  ftom  Pruf.  Whitfleld  and  Pmf.  H»11.J 
referred  to  above: 

"  AHKRICAX  MUSB[T>  or  NATDRAt.  UmrOBT. 

Ceiitrnl  Purk,  TTlb  street  and  HHi  Av*uoe, 

Sr.Vf  VoHk.  Oct.  9,  im. 

-IMarSir:  . 

"The  articles  sent  are  no(  fossils,  norarelliey  oiv'"*'' — but  preaeni  everjj 
appearance  of  Bandslone  pebbles  of  very  fine  lexlure.  Tbe  annulaliona  oc 
llic  Ortboceras-llkc  8|>ecimen"  (Fig.  G)  "arc  lines  of  fnictnre.  and  pass 
across  the  roi'k  on  cnch  side,  sbowiufi  conclusively  their  nalure.** 

"In  future  T  hope  you  may  have  better  success  than  in  the  proteni 

■■  1  remain  yours  very  truly,  R.  P.  Wiiitfibi.d.'* 

■■  New  YokK  8TAIE   MUSEI-M  uf  Nati'bai.  Histimit. 


"Tbe  enclosed  material  lies,  appin'Cntl^,  nbllquclyt 
ding,  and  the  influence  of  these  lines  appears  tii  nffooi  ui 


I  lbe  Unr*  oT  bed- 
murk  tbe  enolo 


Fiii-cu.     Il  IB  imiKisBJIpIt  til  say  lluil  it  iB  a  fossil.,  nor  could  it  foaail.  unless 
liKviously  Hilidtiiii.  he  preserveil  in  a  rock  ao  higLly  melAU)or|)lioBed. 

■•  I  do  not  liollevc  It  lo  Imve  tweii  a  pebbln.  Tlie  extremely  elongate  form 
and  el]ii>tical  Buctiou  wuuld  In  my  opinion  preclude  that  view  of  the  niatter. 

"SbiiuldyDiieTer  iibiaiii  a|>eciiueiis  of  whtcli  you  could  spare  a  thin  slice, 
it  nould  txi  [be  beat  mulbixl  or  ilelcmiiiiing  tUe  nature  oftLc  material. 
Fig.  i. 

"  Tbc  onclowd  malcrial  lies  uppiireiitly  in  ilic  plana  <if  the  bedding  ot  1am- 
inmlioa  of  tbc  cncloAiiig  rock .  Tlic  aubainacu  ia  too  thin  to  jjlru  an  idua  of 
Uio  full  original  form,  but  rhim  tts  outline  I  infer  that  it  hiu  been  similar 
to  the  iither  a|)eciiucn"  (Fig.  fi).  "  Tilt  outline  Is,  in  my  opinion,  quite  liw 
^nmetrical  for  a  pelible,  and,  while  wo  liave  nu  evidence  of  its  orgnnlc 
chamcler.  it  is  nut  easy  to  give  any  satUractory  explanation  ofilB  origin. 

"The  H]>ecimcns  are  extremely  iotereslljig  and  others  should  be  pioaght 
for  J.  Hall." 

Since  ihe  receipt  of  the  above  letters  the  other  specimens  have  been 
sent  lo  the  writer  by  Dr,  Btubhs, 


On  l^ophymie  from  SehuglkiU  Ooitalj/,  Pti^ati/lmuia.    By  F.  A.   Gmtk. 

[Rtad  UfoTB  lh«  Amertenn  Philo»ophiea\  SoHHy,  July  18,  1878.) 

One  of  Ihe  ninst  iotcrestlug  varieties  of  pyniphylliie  Is  tliat  from  the 

uwl  slates  of  the  "  North  Mnlmnoy  Colliery  "  (old  Sillituon  Colliery)  near 

Mahanoy  City,  Schuylkill  county.  Pn. 

Il  had  been  mistaken  for  Jumourile,  uulil,  by  chemical  analysis.  I  eslalj- 
lisbed  its  true  clmtncter, 

I  am  indebted  to  Mr.  Eli  8.  Iteinhold.  of  Mahanoy  City,  for  specimens 
Mui  Ibr  tlie  following  information  with  reference  to  Its  occurreuce. 

Id  the  bud,  known  us  "  Buck  Mimntuln,"  it  is  usually  found  in  horl- 
winlAl  Mams,  purullcl  with  the  coal  beds,  although  It  occurs  at  times  in 
imgilUr  seams  in  other  directions.  Thus  far  it  has  not  been  found  In  any 
of  ilio  other  beds  of  the  same  mine,  and  only  this  mine  has  furnished  It, 
•Ithough  Ihe  bed  in  which  il  occurs  is  worked  in  other  mines.  It  also  Is 
obaerveO  us  marking  or  constituting  the  phint  impressions  on  the  coal  slates 
at  titis  locality. 

It  is  fbUDd  in  tliin  seams  of  a  delicate  lihrous  structure.  At  first  glance 
mitcli  resembling  the  nenientlne- variety  "chrysotile."  It  seems  that  tliia 
pyropbyllite  lias  been  filling  up  cavities  and  cracks  in  the  coal  slate,  and 
Uio  «xoe«dlngly  delicate  impressions  led  by  the  coal  plants  in  Ihe  slate  arc, 
%ft«r  their  decay,  filled  up  with  pyrophyllile  malerial.  Then,  it  is  often 
not  thicker  than  the  finest  tisstte  paper,  but  still  shows,  when  magnified, 
tUti  niimus  appearance.  In  larger  cracks  It  seems  to  have  cryslallixed  tmrn 
above  and  from  below,  iind  the  two  seains,  thus  formed,  are  mostly  sepa- 
rated by  a  thin  layer  of  pyrlte  in  minute  crystalline  maises.  which  leave 
the  impresHtons  of  their  crystals  upon  llie  pyrophyllite.  Frequently  the 
fliirnus  pyrophyllite,  as  well  as  the  {lyritc,  are  coBte<l  with  a  very  thin 
tojfff  not  thicker  than  ihe  finest  tiasue  paper,  of  a  teaXj/  variety  of  pyro- 
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phjilite  iifan  Jiluiost  silver-wbite  color,  and  of  diky  luslre  ♦  'Hie  Ihl<dicat 
scams  (if  Ihe  flbroua  pyropliyllilc,  which  I  have  seen,  were  0"*  fn  thick- 
ness, separated  in  tbe  middle  by  a  layer  of  pyrite. 

Tlie  purest  specimens  have  a  while  to  yellowish- while  color,  and  ft  liutre 
lietwcea  silky  und  pearly,  the  latter  espEoially  visible  when  magniflrd  :  Ibo 
nbrons  panicles  show  a  somewbal  Inininaleil  structure.  Very  soft.  Spec 
Gr.  =  2.804. 

Infusible,  but  strongly  exfolisling  when  heated,  leaving  a  mass  of  snow, 
white  silky  fibres. 

Nnt  decom]Hi8ed  by  sulphuric  nor  hydrofluoric  oclils.  nor  by  n  mfstttne 
of  biilh. 

The  analysis  made  with  perfectly  pure  material  gnve  the  conipusiLtOin  of 
pyropliylllle,  corresponding  to  tlie  funnulB  :  AI,  SI,  On  -f  H,0. 

Pound.  Calcnlnted. 

Silicic  Acid ^       60.61  —       68.52 

AluDiina =        27.G8  —        28.49 

Ferric  Oiide —         0.16  —        

Magnesia. =         0.10  —               . 

Water =         5.43  —         4.S9 

09.h;i  100.  oa 

This  occurrence  nf  pyrophyllite  in  coal  ulatcs  and  as  tite  petrifying  ii». 
lerial  of  coal  plants  is  exceedingly  Interesting,  and  I  believe  il  to  be  Ibe 
first  lime  that  it  has  thus  been  observed. 

Prof.  Ofimpel  noticed  thai  a  mineral  resembling  pyropliyllite  constiiuic* 
the  mass  of  many  graploliitiB,  but  Prof,  von  Kobell  line  shown,  by  nnalyids 
of  specimens  from  Nordhatlren.  near  Btcben  In  Upper  Franconia.  tliU  llilc 
substance  is  no(  pyrophyllite,  bul  a  micaceous  minerul,  conlainingarerS^ 
of  potassium  oxide,  which  he  called  "  glim|iclite." 

The  petrifying  material  of  coal  plants  in  the  Tarantnise  iu  8«my  baa 
also  been  confounded  with  pyrcipliytlite,  bat  we  are  now  indcliled  to  Prof. 
QQmpel  for  an  investigalion  of  this  subjecLf  His  analyils  gave  0.803]t  of 
potassium  oxide  and  2.208  ^  of  sodium  oxide.  He  has  also  made  an  anatysil 
of  the  mineral  of  tlie  gniptoiitea  from  Graefenihal.  In  Thurlngio,  which 
gave  R.OSft  of  oxides  of  potassium  and  sodintn. 

All  these  analyses  show  that  tbo  substances  found  as  peiri  Tying  nwinteh 
of  coal  plants  in  the  Taraiitaise  and  of  graplolltes  are  ttot  pyrophyllite,  but 
varieties,  or  perhaps  mixtures,  nf  micaceous  minerals  of  greater  or  l«M 
purity,  ticlonging  lo  that  group,  which  Prof.  Dana  puts  under  the  tieadof 
jtiniU,  and  which  are  so  frequently  met  with  In  nature  as  Ihe  rasaltsof 
alterelion  of  numerous  minerals,  such  as  iolile,  ncphellte,  scspollle,  f<M' 
spars,  stBurolite,  eyanite.  corundum,  lopaz,  Ac,  &o„  which,  when  puit, 
would  be  recosnized  as  dnmourite,  parngoniie.  &c. 

Univernty  of  FanTughania.  Jatj/  14,  1879. 

•I  ooiilil  not  Ed  *noUEh  or  11  In  a  pnra  state  for  un  nnalyuls,  lint  ■  p*m^ 
■nalyiln  pmveO  II  to  be  pyropliyllite. 
t'-,  TsHiirmnlc,  M1ni>rnlngturlie  unit  retrrntrnrihl*iT>ip  MUtlirlliiiiKra  II,  1 1^ 
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proximate  Quadratiirt  of  tht  Cirtle-     By  Pling  EarU  Ohase.  LL.D. 
liBtad  b^oTt  tht  A'luriean  PhilotopJtieal  SoeUtji,  Jiim  30(A,  18TS.) 


AD  =  3  AB  -.  AX  =  3  AC 
BE  pirullel  to  CD 
EY  =  AC 
XY  =  3.141585  AC 
I  dcvibtiou  fWim  perrect  accuracy  is  less  thim  ^^^  of  onu  per  oent. 
1  would  give  an  error  of  tcsa  than   J  or  an  iucb  per  mile.     For  all 
pMctioit  purpoM-3  the  coDHtruciion  mny  he  regarded  as  txatt,  for  the  error 
would  l)e  innpiirecUlile  io  any  mechiuticnl  work. 
Bavbkfoad  COLLsnE,  June  16t1i.  1879. 
^^^SOTE.— July  10,  18711.     My  attention  haa  iKen  called   to  tlie  following 
^^^^■Motnplicaled    construction,  and  closer  approxicaation,    in   Perlclns's 
^^^Kietry  (D.  Appleton  &,  Co.,  18QH). 

^^|ll  an  indeflnite  itniiglU  line  A  H.  tali«  AB  =  BD  =  DB^1;  ntE 
«I«ci  a  perpendicular  Ea^3AB^2EF;otiEN  take  E  H  =  11  K 
=  A  G.  K  L  (lowards  A)  =  A  F,  L  M  {towards  Nj  —  DG,  MN  =  DF; 
bisect  E  N  at  P,  E  P  at  R,  A  B  at  C ;  Insect  E  R  at  T.  Tben  C  T  = 
3.U1S»32. 

Tlie  author  calls  this  inetliod  "very  Eimple."  and  says,  that  a  better  one 
"ciui  lianlly  lie  expeeieil,  or  even  desired."  But  the  approximation  of 
Adliaa  Melius,  f ;},  is  still  closer,  and  the  ruHowiug  conslruction  or  liis 
~p  is  aimplcr- 


etect  Ibe  i>erpcndicular  B  C  =  8 ;  extend  C  B  to  D.  making 
=0;on  A  D  crectlhe  perpendicular  DP  =:  15;  take  AB  =  AC.  and 
B  O  parallel  to  F  C.  Tben  ^  =  ( jj  =  3.141S93D,  Ibe  true  ratio  be- 
I.141SV26+. 

iriir  tliiB  construction  is  leas  tlian  rrn'iisi  "^  ■^"^  percent.  Per- 
f  error  ia  more  iban  ,,iion  at  one  iwrcent.  Neither  method  is  so 
!,  nor  BO  deairuble  For  practical  purposes,  aa  tbe  one  which  I  commu- 
d  to  the  Society  at  lis  June  mccliog. 


i»  on  luint  Landthtlli  of  llir  Paeifie  Sloj'c.     By  ./.  O.  Coopar.  M.  D. 
(Road  before  Vu  Amrrican  Philoiophieai  BocUiy,  May  10,  1S7».) 


Tbe  recent  pubUraiion  of  Vol.  V  of  the  "Terrestrial  Air-breulliing  Mel- 
liiskBof  the  Unltetl  Slates.  ■"  eic,  by  W.  G.  Binney,  as  a  "Bulletin  of  the 
Haseiim  of  Comparative  Zoology  at  Hnrvanl  Collega,"  funiis  n  filling  oc- 
casion for  making  some  further  obsemttions.  biogra[^icfil  ami  taxonontic 
on  the  sjiedee  foiinJ  w(»l  of  tlie  "Great  Plains,"  which  fonn  the  chief 
buundarj  within  our  limits  between  the  eastern  ami  western  groups  of 
siiccies. 

It  is  lo  be  regretted  that  Mr,  Hinney  has  iwlbai  ■-limeandineliuattiin" 
to  improve  on  the  cluasiHcatlons  of  Albers  and  Von  Marten,  whicli  kls  own 
original  investigations  liave  innde  quite  inadequate  to  the  subject  (Prcflioe, 
p,  iii). 

Tlie  many  improvements  made  on  the  system  adopted  in  Uie  "  Pu!^ 
monala  Oeophila."  of  Binney  and  Bland  (Smithsonian  Misc.  Pull,,  ' 
104.  1S60),  are  very  satislhctory,  few  of  tlie  crroni  itiere  noted  being 
retained  in  this  woi-k,  whieh  is  to  a  grejit  extent  a  republication  of  that, 
witii  additions  from  ntber  sources,  rendering  it  more  eompletc  its  it  umniMl 
of  the  subject.  The  bad  results  of  the  tiabii  of  hrmdiy  fullowiag  foroigBt 
authorities  is  shown  in  the  biglier  divisions  adopted  on  p,  81.  the  Snti 
Agnatha,  lieing  founded  on  a  negnUvt  character  as  to  the  Jaw,  while  tbom 
of  the  lingual  teetii  are  not  different  in  divisions  8  and  C,  and  all  of  Ihem 
show  that  these  parLs  are  insnfncient  for  classiUcation  alone,  while  they 
lead  to  far  more  confusion  of  distinct  forms  than  divisions  founded  only  on 
exlemnl  charoclerB, 

The  labored  investigations  of  the  microsct^ists  into  tlie  Inicmal  anatntny 
hits  at  lust  led  to  nearly  the  san)o  results  as  a  comparison  ofuxCemal  forms, 
as  far  as  they  prove  a  close  connection  to  enist  Iretwecn  Hie  two  gh>nps  of 
cliaracters.  and  we  may  hope  liiitt  llie  less  diltieuit  system  of  claBsidcatiun 
by  external  resemblances  will  In  time  resume  its  (Virmer  iniporianoe,  modi- 
fled  and  iniproved  by  a  knowledge  of  the  «ii(i'r<i  structure  of  llio  animals. 
The  flillacy  of  making  family  divisions  to  depend  on  a  t^w  Internal  chantc- 
ters  has  been  oilen  shown,  and  is  becouiini;  more  and  more  ci^rtaln  witli  in- 
crease of  investigation.  I  do  not  claim  that  tlio  nhtlU  ulonc  should  guide 
in  claeaiflcation.  but.  with  tbe  form  of  the  animal,  tbey  should  deRne  III* 
higher  groups,  leaving  the  details  of  B[>ecial  organs  to  ileterraine  gimora  and 
s|iccie». 

Genus  Hemx. 

Again  following  bis  autltorities  Mr.  Binney  uses  "JhHj-,"  as  a  cumpre- 
liensive  term,  like  PfelRer  including  In  )t  every  bolicoid  laud-shull,  Mid 
like  the  French  natundiala  making  genera  hy  distlnlusnttlng  It  witlivat 
leaving  a  single  origioal  HeilK.  Tfo  other  genua  founded  hy  tJie  Immnrtal 
LinniBUs  has  m  UanJ  a  fate,  and  it  U  li>  tie  hni^'A  that  at  Irast  otM  *pccl«> 
willyel  h.j  found  to  hLMi  Helix, 


I  bare  borore  (liiiwn  tb>t  our  wrat-o^oBt  bnnded  group  lias  claim  Ht  least 
Ui  Iw  caiiBid«i«d  first  cousin  to  llic  lype  of  HcIik.  and  cunnol  yet  sen  more 
tban  Enb'generic  difiercncM,  supposing  lapiridii  lo  be  tlie  type.  Mr.  Biii- 
ncy.  however,  wliilu  admiltiiig  tUat  the  shell  furnishes  ilie  mosl  reliable 
clinnMitvr*  for  the  ilivislnu  ip.  ansi,  makes  it  Buboiilinate  In  most  genera, 
and  appears  to  me  to  give  tl  tiMi  little  value. 

6n1i-genns  Arid  NT  a, 

I  am  more  convinced  liy  further  comparisons  nfodilitioaal  specimens  llial 
the  pmnp  n(  forms  or  t)il»  snit-genas  found  around  9an  Francisco  Bity  are 
merely  local  races  nf  one  spnciw,  the  rallfornitnfu  of  Lea,  running  Into 
the  far.  neMorimiga  Val,  (uHUnlly  culled  uiclcliniana  Lea,  which  however 
was  sn  dewrihed  as  lo  include  several),  bridge*i  Newc,  passing  into  next, 
ranuTilowi  Old.  (neariy  =  ralifii'<ita  Pf.|,  and  the  ejttreme  Moniwrey  race 
Htela  Val.  (=:eu;f/or»ien»Morilinncyl. 

A  spvtimen  from  Cedar  Mi>nninin.  east  nf  San  Francisco  Bay.  found  by 
Dr.  Yates,  has  nearly  the  form  of  var.  Fine  (a.  Ixiing  alroost  ashigli  as  wide, 
lint  much  dwarfi-d.  Occaalotial  specimens  occur  within  rhe  range  of  each 
variety  connecting  it  with  some  of  the  others.  I  suspect  that  the  examina- 
tion of  numerous  S|)ccimens  of  each  would  make  the  differences  in  Internal 
cbaracters  pointed  oui  by  Mr.  Blimey  less  uniform  than  he  makes  tliem  ap- 
pear, as  lie  admits  much  variation  In  these  ruH[Hic:s  In  several  species  tlius 
examined. 

The  natned  vnrletlea  of  lliu  European  .4.  nrbiatorum  are  even  more  dis- 
tinct than  In  our  gronp  inhabiting  llic  region  around  San  Francisco  Bay. 

In  the  only  admitted  species  of  llic  Sierra  Nevada.  .-1.  tudiealitta,.  t  have 
before  mentioned  that  many  varieties  exist,  though  less  localized  and 
marked,  only  one  having  yet  l<een  nami'd.  tlie  var.  eyprinphili  Newc., 
HSS.:  distinguished  by  thinness  and  umhilicus.  This  form,  of  very  small 
ikr,  was  also  found  by  Dr  Yates  in  IST-i.  at  Shasta,  Cal..  near  lat.  41°, 
■be  mosl  nortbom  point  at  which  It  has  recently  occurred.  Nor  does  it  luss 
eaal  tX  iho  sierra  Nevada,  though  lately  lactuded  in  the  shells  of  the  Great 
Bwln  by  IngersoU,  from  mUundcrstnndlng  the  locality  of  "  Bear  Itlver, 
Cal.,"  given  by  Carlton, 

It  may  yet  be  proveil  that  A.  armra  is  but  a  sub-species  of  eali/iirnieniiit, 
Ibe  varieties  arboretarum  Val. ,  and  the  later  varieties  hatderi  and  itittni- 
a aa  described  by  me.  forming  the  connecting  links.  In  that  case  A.  aar- 
ata  Pf.  must  also  fall  into  the  series,  licing  connected  with  iirroiti  by  intcr- 
■ncdlaiF  si>eclinens.  though  rare  and  local.  But  the  very  rarity  of  iril  ihesu 
links  tends  to  indicate  an  original  dilference  in  the  chief  forms,  now 
brouniing  otwcured  where  they  meet  in  their  ranges  of  distribution.  (See 
Aavr-  Jour,  of  Conch..  IV,  338.) 

It  article  I  have  shown  by  maps  the  peculiar  riistributiou  of  the 
I  refer  to,  Arionin  licIng  grimi>ed  in  narrow  limits  as  com|iared  with 
lers.     (Proc  Cal.  Acad,  Sc.,  V,  121,  1873,] 

Ing  now  distiosed  of  the  Ariuntns  of  the  San  Francisco  group,  thert 
«  of  Snuiheni  California,  and  the  islands,  extendlni;  onto  the 
I  hove  Ifforc  shown  in  various  articles  Ihat  these  arc  idl  con- 
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«ted  tiy  iDlermcdiate  furms,  even  tbst  rutAiiii^l  by  Hr.  Binney  in  g«ni 
rXupatTfiihii  (lyj/oni'),  the  difference  in  thia  being  merely  llio  reault  of 
grentcr  abundoiice  of  lime  in  lia  Tixid,  Hntl  Ibercfore  in  (tie  eliell.     Ii  ia 
bIbo  not  improbnble  tliat  tlie  species  called  Euparypha  from  sonlliem  Eu- 
rope, elc,  are   merely   Ariontte  developed  \inder  similar  condilinnB.     In 
It  species,  however,  I  see  no  reason  fur  allowing  mote  thiin  spedflc  dlf- 
m.     Specimens  of  U.    ktUtUii,    and   of   var.   rrebrUtriata   may   be 
lelectcd,  and  are  more  common  fusail.  Uiat  bitve  jiM  aa  miich  claim  to 
e  considered  BwpaTyphm  (or  of  otiier  genera)  as  Tryiini.     No  »{ngie  cliar- 
r,  extemHl  or  internal,  will  suffice  to  distin^uisU  geaura  In  tills  fiunil; 
IT  order  of  animals. 
A.  redimita  W.G.  Binn.     The  autiior  of  this  name  now  ntlUil  "pre 
I  Uj  a  variety  of   A.  ramtiilo»a,", irelysas  upon  a  reoemblunce  In  sculpli 
But  tliiB  file-like  surface  iBcharHcleristicuf  many  forms  in  llic  young  state, 
and  of  tbcso  species,  the  island  variety  first  named  ndimittt,  shows  in 
lis  form  a  mucli  nearer  approach  U)  A.  ktUeUii  than  any  oilier,  and  much. 
le  sculpture.    The  jaws  and  linguaU  are  alio  nearer.     A  varioiy  of 
lienii;  however,  comes   very  near  it  In  tbrm.  and   wus  formerly 
^nisiaken  for  it  on  Ibis  coast, 

I  have  before  discUBacd  the  close  gnulations  between  Ihe  other  nuuthtira 
l.^tecies  of  Arionlii. 

Sub-genus  Ca«pyi.«aT 
Rclftining  iliia  name  provisionally,  I  merely  refer  to  my  prcviciiig  wrii- 
'  IngB  for  the  distinguishing  characters  bulween  it  and  Ariimta.  The  'n- 
mtirlcable  differences  in  the  geographical  dislrlliutiou  of  the  species,  shown 
in  the  maps  referred  lo,  is  nmong  the  most  striking  of  their  cbaraclrrs.  Il 
is  quite  prolmble  that  more  thorough  search  '□  intermediate  localities  will 
lend  U)  increase  the  numberof  connecting  links,  but  as  now  known  lheap«> 
cies  are  more  distioct  tlian  in  ArioMa,  thou;;!:  a  reguhir  gradation  in  chM- 
ncters  corresponding  with  Iheir  disiribuUou  hub  been  already  referred  to.* 

•  Wltli  blBohnracMrlBtic  Jcvotlan  Ui  Kiin>]ieua  prooeJonln.even  whera  plalul)' 

wrong,  Mr.  Dliiney  retains  the  iiniiin  Aoiaia{nn'n  ta  a  ){eiiiis)  thaii^h  long  oco 

I  fhown  to  be  preoccupied  twice  In  Ifolliisoo.    Bealdaiilt  wiin  uaeil  (Iriiroraaoulli 

I   American  Fuall  orupimrcnLly  dlBlliici  g^norlo  charaet(>r*  from  uuni.    But  bp- 

laaw  Albers  InngRKoplniwU  li-fitlnu  In  tliliKroap.  Il  !■  relnlneit,  Willi  Umauh. 

ipecleBiirHQuthani  rooe  In/u inula,  iLiiit  booHUBU  lbs  latter  liiu  a  lOrm  like  llinl  oC 

^.  MUel/raiwtt.  Mr.  Blnney  lion  put  tills  nliu  witti  th«m.  Ignoring  llie  lael  thai 

ItilB  Bpeclea  bean  exaotly   the  aamo  relation  t«  ft.  uiormannm  a*  It.  tttfiimun 

M  JI'Mit.  and  that  In  termed  lata  iipeclnianB  are  even  more  onlnmiiD  lH>lwi>i>a 

tto  two  nmt,    n.  monnonum,  bowever,   U  ad  "^rloiiM'.  aoourdtng  to  Mr. 

|;Blnncyt 

L  Now  any  one  with  the  sliello  Lefore  lilm  enn  see  a  regular  gradation  rnim  tl. 
I' hUlnbrandi  Lliriiugh  mnrrnnnum,  ti-q'uiieotn,  <ltiptll!lumitrtl.  trrukii,  imrprnlm^ 
labloriul;  tuflel'iela,  M  aabbl  artd  fiida.  tfODo  Is  an  ^olata.al]  are,  IbnilllliU'- 
Ices  between  thlH)renua  und  di'loiiliilMiliig  In  ihe»be<l8.  ibouHh  ttinni-y'a  ila- 
BcrlptlonUoesuoLmulieUatHll  ulear.  HHVlne 
live  charuclerx  (Amor.  Jour,  or  Cunob..  V,  'JOli, 
th>-m  by  etathi)!  Ibni  I  placed  H.  "trpaHlal  In  . 
of  Itn  true  cliiiraeLers,  and  that  lUabbieinin  u  wel 
oTIraxkli.  nllbougb  the  form  ilmurlbed  by 


rviKiInlcd  «iit  U 
lerely  wl»li  h«r»  ta  uiuenil 
lUi  frora  inlrMpprvIianiilan 
Ibis.  Is  pmbalily  a  Tsrlety 
'  nbloriitu  Nppcar*  to  ba  a 


■Pprouch  Li 


bo  iloDN  not  llgure  a  lypu.   Tbe  lypcw,  tiuwwv 
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Blink  amnecling  Jldalit  iviih  morinuii'tiii  XtmnA  at  the  Dall(«,  Or.,  seeiuB 
t,  liowevtr,  moat  properly  rererreil  lo  tho  formi^r.  The  most  northern 
SOculltjr  for  iRormonum  nowlcnowa  jg  ttt  Shusin.  CU.,  IM. 41'"  (nearly),  alt. 
1160  fuel,  nhoro  in  lUe  volcniilc  region  Dr.  Yalw  foimd  a  very  few  Btiinli^d 
specimens  with  but  Bve  anil  a  half  whorls  and  the  brbtle-graaiilntiona  al 

Ejroung  very  Btrongty  developed. 
L  dvpetilhouarii  Deali.  The  figure  coiiiud  by  Binncy  from  Doehayis,  if 
miely  drawn,  is  larger  than  any  Monlerey  (i|>«;imen  I  liaveBUPn,  although 
luycs  gireathat  as  the  locality.  It  also  has  two  black  bands  alternating 
'kMx  three  light  ones,  thus  appearing  more  like  the  variety  of  jMb^w  with 
a  light  upper surtiice.  while  the  character  '■llghlor  above,"  also  suits  that 
rather  than  tho  Monterijy  shell,  Ah  Dupetithounr'a  eii)«lilioii  visited 
<Jregoti,  I  suspect  that  Deshayes  really  figured  aJtiUlii  as  a  better  example 
of  ihe  species,  not  having  seen  Gray's  nor  Lua's  then  r<.>cenl  descripllous. 
Just  Bs  hu  uverlookail  Conrad's  ol  marine  species  collected  by  Nuttall  in 
l^^gHbrnk. 

^^^^bl  as  he  gives  only  Monterey  as  the  locality,  the  name  iiad  better  re- 
^^^^K  with  that  Bi>ccics  which  the  description  suits  (with  tiie  exceptions 
^^^^■noted  in  color  and  size). 

^^^^ils  confusion  may  account  in  some  degree  for  authors  conToundiDg 
wlib  this  speciea  others  frum  distant  luints,  nnd  thus  giving  it  an  enoroious 
Instead  of  very  limited  range.  Some  late  authors  have  also  oblsined  it  at 
Mcond  liand  fhjm  amateur  coltecloni  (in  this  coast,  who,  attliougb  getting 
it  directly  or  indirectly  Dnm  Monterey,  thought  it  only  a  finer  variety  of 
tho  baodcii  soails  of  their  own  vicinities,  and  thus  gave  it  us  a  generally 
difTuecd  species. 

U.fitttli*  var.  mfumatii.  Mr.  Blnney  does  not  refer  [o  the  ovidcncee 
given  by  me  for  making  tliis  a  variety,  nor  to  its  ranging  38  milca  south  of 
Smi  Pablo  Bay. 

JI.  u^akota  Cp.  This  local  race  has  characters  connecting  ^ii«{i«.  mor- 
DKiauni  and  diipeliifu>aiir»i  in  about  the  degrees  by  which  it  is  distant  ftom 
iJieir  rangea.  Mr.  Biuney'e  dcscriptlou.  Oom  a  somewhat  Auieil  s|x>ciinen, 
ditfers  Bonie  from  tiial  of  llie  types.  Only  the  young  shell  is  bristly  up  lo 
Ave  wfauris,  thus  longer  than  In  iraikii  and  mormonutn.  His  figure  of 
tnukii  is  from  a  small,  probably  stunted  variety,  as  it  grows  a  third 
larger.  That  of  diabUieiuis  is  also  from  an  iniuinturc  specimen,  if  nut  n 
typical  ramentoia.  The  colors  of  the  animal  of  mormnnuia  are  described 
by  him  as  dilTerenl  from  that  seen  by  me,  but  as  the  shells  differ  mucli  in 
toUir,  tlie  animals  may  also  in  various  localities  of  its  long  range.  (See 
PrtJC.  Cal.  Acad.  Sciences,  VI,  187.i,  18.) 

(,  rv/aeinfia  Newc.  I  spent  scverul  weeks  on  Santa  Barbaru  Island, 
asualDed  it  carufiilly  fur  helices,  finding  thousands  of  some  species,  but 
t^T  this,  so  that  I  think  the  large  race  mentioned  by  Binney  must  have 
llkODi  Csiallna  Island,  where  alone  I  found  il,  varying  much  in  size.  I 
prungalso  in  referring  the  San  Diego  shell  lo  this,  as  it  has  since  been 
blly  considered  rarpenieri.  I  have  before  staled  the  close  rcsem- 
BOC.  AUBH.  tuumh.  sue.  XTiii,  104.  2e.     frixteu  sept.  IS,  1B70. 
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f Idance  in  everything  Imt  small  exTX  tit  U.  gabbi  lo  lliis  sjiucice,  wliicli  it 
I  seems  closer  lo  tlian  If  U.  faetn  with  which  Biuney  unites  it. 

As  conflTining  [be  ne»r  rekliun  of  liiia  (tr»li>  I"  Campgiaa,  il  is  noialilc 

Lbfit  Mr.  Binney  mentions  "  Campgiaa"    Utpieida  (p.  9T9>,  wliidi  is  wi 

[  Bimilnr  to  our  uncled  Bidden.     If  nut  the  tyjie  «f  Hvlis,  tlig  nrnne  lUliri- 

iiRiHSD,  1830,  is,  however  prior,  iniiu  HSB.  anmu,  Chihtrenui  Lmcl ,  is 

I-  lejccied. 

HiCBODO!'  Bur 

M.  t"ien»fn4i'itiH»  I.oa.     The  internal  chnmctcrs  or  the  unhiiHl  cL-rtiiinly 

connect  this  species  more  nearly  with  Meiadoa  iliua  AHv-iOa,  anil  ilie 

Bliell  conflrms  this  cunncctian.     lis  niorr  developeil  nnil  ruflexed  lip.  nith 

\\u>  lower  11)1  rurnlshed  with  a  "curcnirorm  tiiotli"  is  typioii,  wliilo  « 

llltle  resemblance  in  seulpture  is  all  it  shows  in  common  wtib  ArionUt. 

M.  (.Odolrojiit)  detiM  Oould.    In  llial  interesting  locality,  ShAsta,  Cftli- 

I  fornia,  Dr,  Tales  hIso  found  a  dwarf  varioly  of  this  i|>eeies  only  about  ,*„  oF 

[  an  inch  wide,  and  with  only  five  whorls,  evidently  the  Sontlicrn  stimietl 

a  of  Ihis  Norlhern  species,  nearly  iilte  Ruchy  Mountain  B])etimeDs.   Mr, 

I'Binney  is  certainly  wrong  in  calling  the  bristly  and  three 'toot  lied  Triad. 

I  mulliini.  a  variety  of  this  species,  though  examples  with  faint  (eulL  may 

I  looit  much  like  dwarfed  d»eiu:     He  unites  tliem  on  p.  338.  but  on  p.  433 

I  allows  that  the  jaws  and  teeth  differ  very  tnuch.     On  the  same  grounds  I 

I  might  cull  the  Shasta  apccitncns  torieata  as  they  approach  it  in  sixc  Kiid 

'in.  or  we  might  nialie  half  iliu  Eastern  Triodojmtt  varietloa  of  JlfMudotw. 

"  TriodopfU"  harfordutmt  Binnuy.   not  Cooper,   p.   SOS.    Tlie  shell 

I  liere  dcscrilied  and  figured  is  certainly  not  my  shell,  hut  seeiua  a  variety  of 

T.  mnliaiti,  the  differences  described   in  jaw  and  Unguals  not  being  so 

[   great  as  in  mullani  and  detiat.  My  shell  ditTers  in  the  flat  spire,  uoreflexed 


lip,  wider  umhiiicas,  and  G  (not  4)  whorls. 
be  a  Polygyra  near  P.  IrhdontoideH,  and 
direction  of  Idaho. 

JUtaiidoa  (Aplodon)  falutabianui  Iiea. 
tion  of  a  few  more  animals  of  the  toothed 
California,  which  hi  much  resembles  a 
to  Mr.  Binney's  satisfaction  that  there 


In  bis  arrangement  it  would 
Fcry  unliiiely  lo  range  ii 


am  sBllsHed  that  tbo  e 
and  impvrfuraie  form  found  in 
large  gtrman<i»t  wimlil  prove 
"egular  gradaUon  in  the  number 
of  ribs  on  the  jaws  from  8  to  11,  as  staled  ivcently  hy  myself.  Whotber 
Ihe  geniiuiia  constantly  differ  as  described  in  Oregon  specimens,  reiiuiru 
further  comparisons  of  fresh  as  wet]  as  alcoholic  examples. 

The  list  on  p.  18,  would  suggest  that  luth  these  species  extend  to  San 
Diego,  tbougli  really  not  found  as  yet  south  of  lat  3U°,  if  so  far. 
Gltptobtoma  Binnej  and  Bland. 
lie  form  of  jaws  alone  is  allowed  to  locate  this  near  UtlU,  tlUHi);h  most 
:s  characters  seem  to  indicate  a  nearer  affinity  to  Pafula. 
TiToLA  Held.* 
Mr.  Bioney  now  unites  P.  enoperi  with  P.  ttHs/oiui,  but  on  the  Maiue 
grounds  should  malie  all  the  specie?  of  the  Central  Province  varip|i<>s  of 

•  ThettriMit  ai1Terenw»  lu  Jaw9  of  "  PtUvla  "  »how  thai  tl.l«  orgnn  mir*l  I.e  rnii 
■Idertd  Inferior  to  emernal  form.  Ac.,  la  nlBislfluiition. 


motitaria.  T|j<*  evUloucu  fmiri  iattmiediale  Furma.  'lb  like  tliat  ii 
of  Uie  Ari^nla,  tinil  yel  Uic  lutcrniediatc  specimens  arc  acArcely 
eDou^b  U>  delvrmine  iliem  iw  nttire  vnrivties,  while  be  nn<i8  tlto  teetli  differ 
conaiderably.  The  fivct  tlial  totilaria  occurs  as  fiir  went  «s  near  Vanoou. 
ver,  W.  T.,  nnd  neur  llie  locBlilies  of  tiriyona,  at  Ihe  Dalles  (wbicU  is 
wiUiln  ilie  C'eatml  Pnivinco),  wiihoiii  niUing.  tends  to  prove  distinctness 
of  H|fu(!ies  'm  wime  degree.  Future  invesligBiliaii  of  clioiutic  pecullarllies 
may  deiertiiinc  tlie  otuse  nf  some  local  vnrlarioDS. 

Tbe  Patata  Trom  A.laska  Tfferrtd  by  me  to  P.  radenita  wilb  a  (?),  in 
tlic  Amer.  -Inur.  of  Coucli..  V.  203,  woa  certainly  Doli>.  pimperOmaXA  *s  I 
at  lUe  lime  slated,  itnd  tbe  diagnosis  I  gnve  tlieo  would  dislinguish  Iheiu 
perfectly,  yet  Mr.  Binney  ]issuiiieB  lliat  tbe  Asiatic  species  is  tbe  same  ; 
tbougb  dlfTerelices  exist  between  tbcm  nearly  at  great  as  between  P.  ida- 
hfOenni*  and  P.  atlernata .' 

Macbocyclis  Beck. 

It  13  nnl  yet  determined  that  the  Cbilian  type  of  lUia  genus  (M.  laaala) 
is  eaugeueric  with  our  spedes,  wiiicb  may  yet  priiTc  M  require  tlie  name 
Iffomjikix  RaX  ( typo  (aaeaea  according  to  Fcniaaic). 

On  p.  W),  Mr.  Binney  followed  itiy  furmcr  Btutenicnt  tlml  M.  f  titneou- 
tiermnii  did  not  oxiend  S.  of  lat.  3T^  thougli  in  Amer.  Nnt..  Jan.  1873,  1 
stated  lliat  I  found  it  conimoo  near  San  Diego,  and  I  liavo  seen  epecimeos 
frnm  Centrnl  America,  exactly  similnr  {teUkata  Forbes?). 

ZoNiTBaOray,  not  Montfort.  Tiie  original  type  of  this  genus,  algira. 
appears  tn  Ih-  very  distinct  from  the  tlda  diaphanous  spectes.  Itelonging 
to  Hgaiinit  Fer,  tbougb  Omphalina  Raf.  (type  cuprta-fuliginoian  Griff., 
HS3.).  may  possibly  bave  precedence. 

llr.  Binney  gives  " Z.  nilidut"  us  found  at  Astoria,  Oregon  (p.  114), 
and  "  Z.  etllaritu"  us  fn>in  Astoria,  N.  Y.  If  no  confusion  of  localities 
haa  occurred,  tbe  forin(<r  isjiisl  as  likely  to  Iiavu  been  introduced  on  ships, 
as  tbe  latiifr,  and  not  1o  be  renlly  circum{)olar. 

Tbere  appears  to  lie  an  error,  eitlicr  in  ibe  dimensions  given  or  tlie  scale 
sbowing  aiaie  of  "' Z.  iliarruii."  p.  128,  Other  probable  errors  of  this 
kiiu]  oc<:itr  in  the  book,  among  ibem  a  repelitionon  p.  3(10  of  HI  milliraelres 
for  81,  tlie  actual  brendiii  of  the  type  fig.  of  A.  redimiUi.  The  want  of 
a  itniform  scale  of  enlargement  of  minute  apecies,  ia  to  be  regretted. 
ARIOLIUA.X  Morcb. 

The  Bgurcs  given  from  alcoliolic  Bpcclmens  liave  almost  no  value  in 
cnrnparing  tbe  outlines  of  the  species,  as  tbcy  vary  much,  according  to  the 
degree  of  rontmction  of  Ihe  animal,  eillier  when  dropped  in,  or  afterwards 
uQ  accoiuit  of  the  variable  strength  of  ttie  spirits  used  to  preserve  ibem. 
Tbis  variability  also  affects  the  form  of  internal  organ^i,  tbougb  in  less 
degree,  but  probably  enough  to  acoount  for  some  of  the  diOerenccs  de- 
j^ribad  in  riscera,  thouglt  not  those  in  jaws  and  linguaU. 

I  Bgurea  given  of  A,  hrmphilU  and  A.  amUrnani  show  only  such 
ui  \)e  found  In  ii  numlier  of  any  one  species  put  in  alcohol 
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if  vntylDg  conditions,  anil  are  Urns  uadistinguislMblc  (Vam  nxiimplc^^^ 
.  lUger,    Of  Ilie  valuQ  <>('  the  differences  In  Jaws  and  t«eLli,  it  will  re 
«  conipmison  of  manf  fruni  various  lotuilliies  to  dccido. 
tie  specii'B  liowevcr.  Lb  A.  and«r»oai  W.G.B.  not  Prophysaon  aniUr 
II  J.  G.  Cooper,  sp. 

Living  specimens  of  tliesc  forms  differ  from  A.  nigrr  only  iu  p«1c  colora^  ^=- 
but  all  the  slugs  vary  so  mucti  in  tliis  that  It  is  an  unrel)al>!G  cliHiuctVT. 

Pbophysaon  W.  G.  Binaey. 

TLe  figure  given  of  P,  heiaiihiiii.  represuula  exactly  Ibo  alcoholic  ap 
Jwarance  of  my  Arionf  imderioni  (p.  336),  and  the  desoriptlon  ia  con      — - 
IbrmHble,  allowing  for  difference  in  this  respect.    Still  the  iniernal  differ   — ^ 
observed,  may  diatinguisli  tlie  northern  form  until  fhlly  cnmpBrec^^M 
'itL  the  southern. 

In  my  MSS.  description,  I  renuirked  on  Ihu  differences  from  Arion.  an^MB 
Auggusted  the  name  LinuiearioH,  ivliieh  some  friend  suppreisscd  in  priating.^ 
^irobably  tlilnking  It  preoccupied.     I  atill  have  specimens  so  labelled  al  th^^ 
time  of  writing.    At  any  raU  Prapki/taon  andermni  has  priiiriiy,  a*  i^— 
specific  name  over  P.  lumphilK. 

On  p.  239,  Mr.  Binney  refers tothe/rntABpccimeosscat  by  mclo  him,  but^ 
itllos  lo  find  a  discrepancy  in  my  statement  that  It  lius  n  caudal  mncwuuM' 
'pore.  I  stilt  think  that  It  lias  one,  but  so  small  as  to  lie  imperceptible  wlien^ 
contracted  by  alcohol.  This  "  mucous  pore "  continues  tu  Ik  a  greiX- 
Htumbling  block  in  classification,  although  it  only  differs  in  degree  of  de- 
velopment in  various  genera.  Alt  of  them  are  covered  vitli  mncnua  glands 
as  in  Limax,  each  gland  with  a  pore  opening  externally,  and  Ibc  CKudal 
gland  merely  varies  iu  sii;e.  No  more  mucus  is  produced  by  Aritttma^ 
than  liy  a  Prophgtaon  or  limoj:  of  (he  same  size.  Tlie  large  cavliy  nodri— 
the  mantle  as  figured  by  Binoey,  is  rather  a  notch  between  it  and  (he  bimL 
of  the  foot,  than  the  opening  of  an  enormous  gland,  In  describing  Arfoi^ 
foUoWun,  Dr,  Gould  civlla  it  a  pit  which  tends  lo  prove  that  ftmn  t«  bfr 
%a  ArioUmax. 

Besides  this  character  the  position  of  the  spiracle  in  my  figure  of  A.  f 
anderioni  was  sufflcient  to  prove  to  Mr.  Binncy  ibat  It  was  nut  an  Ari^ 
no  need  of  making  concision  by  applying  the 
of  that  genus. 

the  Jaw  seems  variable  with  age.  and  ns  I  d(v 
I  found  more  than  given  by  Binney  in  any 
>  or  more  ribs  appear  conso1idHti:d  into  a 
rudimentary. 


<x,  so  tliat  there  was 
nainu  of  my  species  lo  onv 
The  number  rif  ribs  on 
scribed  the  largest  epecim 
of  them.  In  some  cases  also,  t' 
wide  one.  and  the  lateral  ribs  ai 

In  quoting  my  locality  of  Santa  Barbara  for  A.  eoiniabianut  Mr.  Binney 

loss  not  consider  that  I  afterwards  separated  A.  ealifornieui  from  tlint 

Ftpecies,  and  that  tlie  extreme  soutberu  specimens  are  most  likely  to  be 
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t  Oitlogji  of  Sovlh-tretl  Penntylfna-i-i  'inrt  ndjatei4  pirftionn  of  Wf»t 
ind  Marytand.     li//  John  J.  Bleeennon.   ProftSKor  of  (leoloffif 
»  Univtr»ity  of  thM  Oil]/  of  Neie  York. 

•e  the  Amtriean  Philoaop/deal  Soekty,  Augiul  IS,  1871).) 
Introddctioh. 
BrnrA««  along  Chrat  JUttr  and  vicinitg — Along  the  Monongnhtla 
—Getirge't  Vittk — Brdrlont  Creek — Alvng  t/ie  National  Road — Chfel- 
"^ujhiogheiii/  Hiver — WrMmortUnd  County,  triett  from  Chut- 
iatl  BidB*~Ligvnier    Valley— Soiu(r»et  Vuunty—Eatt  from  the  Allrgh-i- 


Tlie  region  in  whkb  the  ubscrvtitioDB  ri>corded  in  this  paper  were  made, 
tmbntceb  of  Pennsylvania  Ibe  counllea  uf  Fityeite.  Weatmnrclnnd.  Wush- 
logion  an<1  Greene,  with  pans  i>r  Allegliiinj,  Beaver  and  Someraet ;  of 
West  VirgiiiiH.  |iart«  or  Honongxlia,  Preslon,  Mineral  and  Hardy ;  and  of 
Uaryland,  the  extreme  western  porljon.  But  tiie  observalionB  were  uuide 
chiefly  in  ilie  four  counties  of  PontiBylvuniii  first  named  and  in  Mtmonga- 
lia  county  nf  Wc«t  Virginia. 

Tile  AHegiiany  MouDtains  of  Pennsylvania  form  the  eastern  boundary 
nf  Somerset  county.  West  from  these  in  llie  same  county  are  Negro 
Hounlaiii  and  Ihe  Viaduct  Axis,  which  unite  with  the  ADeghanies  near 
the  northern  line  of  Maryland  to  form  Prof,  W.  B.  Rogers'  Tygart's  Val- 
ley an  tic  1  la  nl  in  West  Virginia.  Thla  greiU  nnliclinal  is  dlviddd  by  Ty- 
gart's Valley  into  two  monoclinal  ridges,  known  as  Cheat  Mountain  and 
Rich  Mountain. 

laurel  Kidge,  the  next  west  from  Negro  Mountain  in  PennBylvania.  ia  a 
bold  mounlnin  scpamling  WeBlimirelnnd  and  Fayellc  counties  from  Cam- 
bria and  Sumerset :  it  extends  into  West  Virginia  iind  dies  out  before 
reaching  tlic  Great  Eiinawlia  river.  Chestnut  Itidge  passes  through  West- 
moreland and  Fayette  counties  at  Iwelve  or  fifleen  miles  further  west,  and 
is  soparnled  from  Laurel  Kidge  by  the  Ltgonler  Valley,  a  cauoe-shaped  syn- 
clinal.  which  disappears  southward  not  Btr  beyond  the  southern  lino  of 
Peonsylvanis.  Chestnut  Itidge  becomes  insignitlcanl  soon  after  entering 
Weat  Virginia,  but  in  Pennsylvania  it  Is  almost  as  imposing  as  Lnurel 
Hidge  or  the  Allcglianles.  West  from  Chestnut  Ridgi^,  only  tlie  Salisbiirg 
oollcliual  is  sirving  enough  to  aRect  the  topography.  It  forms  Brush  Ridge 
in  Weslmnrelnnd  and  Fayette  counties,  but  disappears  very  near  the  tine 
uf  W«M  Virginia. 

The  drainage  west  from  the  Alleglianies  belongs  to  ilie  Ohio  river  sys- 
'wn  and  the  smaller  streams  arc  tributary  lo  the  Conemnugh.  the  Toughio- 
glieny.  the  Clieui,  or  the  Uonongnhela.  The  lirst  of  thcsi!  large  streams 
^Inln  'he  Alleghany,  while  the  secoud  and  third  are  tributaries  to  the 
^licla,  which  unites  with  Ibe  Alleghany  at  Pittsburgh  lo  form  the 
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The  Alleghanies  of  Virginia  are  roaclied  in  Moryland.    Tlicy  an-  not 

sarae  with  those  or  PcnDaylrania,  but  liolong  to  the  series  nf  untJcUnaU 

;t  cast.    In  Iliia  region,  the  Potomac  river,  rising  near  llie  A11<.-^liaiii«8 

i,Of  PennBylvania.  breaka  Clirougli  the  Alloghnnics  of  Virginln  and  flows 

past  Cumberland  on  its  way  to  Ilie  Alluniic  Ocean. 

Within  the  whole  area  examlnml,  no  traces  of  glikcial  drift  occur,  except 
along  the  lianks  of  the  Oliio  river,  where  such  material  lippcars  on  lb«  ter- 
races, having  been  brought  down  by  the  Beaver  and  Allcghnay  rivers- 
from  the  Dortliern  counties. 

Some  notes  respecting  the  river  terraces  of  tlie  Ohio  and  Huoongahela^ 
elvers  were  given  in  my  report  on  tJio  Greene  and  Washington  Hisirici 
Pennsylvania  (187.1).  Tlie  observations  begun  in  I87B  were  continoed 
during  1876  and  1877,  and  the  surface  geology  was  studied  as  clnacly 
was  possible  without  iaterfering  wiili  the  economic  invcBiigniionB.  which 
were  the  main  object  of  the  survey.  8ome  of  the  obscrvntlons  are  recorded 
In  ray  report  on  the  Ligonier  Valley  of  Fayette  and  Wesinioreland  cuu 
ties  (1877).  Barometric  measurements  were  made  whenever  a  terrace  or 
bench  could  be  recognized,  bul.  in  very  many  cases,  these  observations 
proved  to  be  worthless  as  no  spirit- leveled  line  wan  within  reach  to  be  ustd 
as  a  base.  The  meaHurementa  given  in  iliis  paper  were  veriOed  by  dirvct 
reference  to  leveled  lines  and  by  repetitions, 
L 
BsncBEs  ALONo  Cheat  River  and  its  Vicinity, 

Clieat  and  Monongnhcla  rivers  unite  in  Pennsylvania  at  about  two  miles  - 
north  from  the  line  of  West  Virginia.  Tlieir  channel- ways  diverge  rapidly, 
BO  that  tlie  former  stream  Issues  from  Chestnut  ridge  at  little  more  iban 
three  or  four  miles  south  from  tlie  State  line,  while  the  latter  breaks 
througb  the  same  ridge  at  fully  thirty  miles  furtlier  south.  Thi?  o 
Cheat  is  rudely  uortb-wesl,  and  that  of  the  tlonongabela  rudely  north  and 
smith, 

SutearUCoten  Btnchtt.  In  the  ]>cninsu1a  between  tiiceo  rivers  and  west 
fivm  Cheslnut  Hidge,  a  line  of  high  linol«  begins  at  about  a  mile  west  of  " 
south  from  the  mouth  of  Cheat  and  continues  In  an  irregularly  south  direc- 
tion to  Dorsey's  knob  beyond  Horganlown  in  West  Virginia.  Tliese  bills 
are  nearly  alike  in  height  and  reacli  lo  aliout  DtlO  feet  aliove  the  rivers  at 
llieir  Junction,     They  are  rudely  ciioical  and  their  sides  are  terniced.     On 

I  one  oftiiese  hills  is  the  village  of  Btewarlstown.  at  nearly  three  miles  from 
Cheat  river.     In  descending  fnim  this  place  to  either  river,  the  following 
aeries  of  benches  was  seen  : 
Tenth  Bencli Oai  ft.  above  river.        1295  H.  above  tide. 


Ninth        ■■ 

4ai     " 

laan 

Eighth      ■' 

425      ■' 

IIM 

Seventh     " 

,!W«t      " 

IISO 

Sixth 

880      •■ 

itoo 

Fiah 

880     ■• 

H).'iO 

Third 

180     " 

aw 

Second      " 

80     ■' 

850 

Fitrn 

80     •■ 

TOO 

W.T 
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/«'»  Furry.  Descending  from  lli«  3 lute  line  to  [t-e'a  ferry,  tm  Cheat 
TlTer,  at  uearl;  Dine  mt1(.-!i  al>uTt;  tie  iiionlh,  one  sees  the  Rrst,  sccunrl,  third, 
«ixth,  ecrenth  anil  eightb  benchM  oT  the  oeries  JusI  gi*tn,  but  the  fuurtb 
and  fiflh  hnre  been  so  itiaKUis^  by  eroalon  llint  they  cnoDot  be  recognized. 
Above  the  lUiitl,  there  tire  uo  transported  fnigincnUi,  and  the  higher 
iKOches  to  the  sixth  nre  covered  by  nn  Irregular  deposit  of  sand  with  more 
or  loss  cluy.  But  no  i-lny  was  ubeerved  on  the  eighth  bench,  Aacciidiog 
the  »pp«i1c  side  of  the  river  and  following  tlie  road  toward  Morganlown, 
un«  finds  rolled  nod  [wlished  sioncs,  mnstly  of  small  size,  occurring  in 
gitnt  nunil>eni  nji  to  the  lerol  of  the  third  bench,  where  they  auddonly  dis- 
•ppenr.  The  ninth  bench  is  reached  on  this  road  nt  nttout  thret'  mile*  Troni 
lb«  river  near  the  cliurdi  and  school  house.  The  mile  ground,  a  level 
BiRlch  about  a  mile  long  and  nearly  the  same  distance  from  Morgiinlown, 
Is  on  ihe  eighth  1)eni.'li, 

Stand  log  here  and  costing  Ihe  glass  around  Ihe  horizon,  one  finds  this 
bunch  marked  hy  tlat-topped  hills  far  beyond  Decker's  creek,  which  enters 
the  Monongahck  at  Morganlown.  while  the  tame  bench  is  distinctly  con- 
liniiuue  al'ing  the  faceof  Chestnut  Bidge  southward  to  certainly  beyond  the 
gorge  of  Booth's  creek,  which  enters  the  Moiiongahela  river  at  somewhal 
more  than  13  miles  south  fWim  the  Slate  line.  As  ascertalQed  Trom  the  re- 
cunts  of  wells  bored  or  digged  on  the  uiUe-ground,  the  deposit  consists  of 
coarse  sand,  sometimes  containing  a  Utile  blue  clay,  in  all  from  4  to  22 
feet  thick. 

The  seventh  bench  of  the  Siewartsiown  series  is  reached  further  along 
Uie  road,  where  Ihe  valley  of  Decker's  creek  is  first  reached,  and  it  Is  con- 
tinuous tliencc  uround  the  hills  to  the  Monimgahela  side.  The  thin)  tiench 
is  well  marked  at  Horgitnlown  and.  opposite  ihat  village,  decayed  shells  of 
uni'o  have  lieen  [ilciughi.'d  up  at  that  level. 

Linx  Perry,  Here,  at  three  miles  from  the  mouth  of  the  river,  the  sev- 
enth, eighth  nod  ninih  benchca  of  the  Siewarlstown  series  nre  distinct  on 
ilie  Weal  Virginia  side,  hot  ijie  lower  ones  have  been  removed  or  they 
have  beeu  disguised  by  erosion  so  as  to  be  unreixigiUMble. 

In  descending  Irnm  the  north  |j)wards  this  ferry,  one  has  difficulty  in  rec- 
ggnlBing  any  of  tlie  bundles,  as  the  hill  is  abrupt  and  covered  with  forest ; 
but  rolled  stones  npiwar  suddenly  and  in  great  numbera  at  310  feet  aliove 
the  river  bed,  and  Incronsu  Ihencc  in  size  as  well  as  in  number  to  Ihe  sur- 
fiic>*  of  the  Htre»m  :  while  on  the  opposite  side,  transported  fragments  art! 
numerous  up  tn  the  level  of  Ihe  fifth  b^uch.  On  both  sides  Ihe  higher 
beaches  are  covered  with  stind,  showing  no  polished  fragments,  but  cou- 
tAinlng  many  smatl  pieces  of  rock  belonging  to  the  iiiiiudialo  vicinity, 
JTblcli  have  been  little  alfucted  by  weathuring  and  evidcnlly  have  nut  been 
U>  the  action  of  ruuning  water. 

BBNI'UKS   AIiONO   THE   Ml3NOM0AHBl.A    RiVEK, 

IA«  8latf  LiM  and  Oeorga'a  Oreek.     Coming  from  ilie  south  lo 
where  the  Cheat  and  Hnnongahela  rivers  unite,  one  linds  all 
benches  dlsllnct  except  the  third, 


which  has  beendfr.1 


stroji>d  by  ei-osion  un  tbo  oul  aide  uf  the  MonongolieU,  though  it  is  etltfc 
shown  im  lUu  west  cide.  The  higher  hoDchcs  nre  nlinnet  equally  ilisitnct— 
on  boi\\  aides  orihe  rivi^r.  Polished  fragmeDiB  occur  in  great  numbers  opa 
tu  the  line  of  the  Tourtii  bench  and,  even  til  Unit  cievation,  ninny  or  ihenv 

CroHsing  the  Ferry  at  Point  Marion  and  tailing  Uie  hill-road  to  tfew  Go-  - 
neTa,  at  Uie  mouth  of  George's  cfeeli,  one  resclies  the  third  l>ench  at  halff 
a  mile  Trom  tlie  river.  It  is  covered  iiy  Oiiarse  sand  niinjlled  with  clay. 
which  has  iioulders  Trcely  dislriliuled  throughout  Ita  whole  maw.  Such 
rragmenls  arc  nuuicrouB  up  lo  380  fed  from  Iht  ivaler'e  edge,  the  lln(>  uf^ 
the  flfLh  heuch.  The  eighlh  bench  1b  reached  at  souicwhnt  more  than  l^ 
mile  from  Cheat  river,  and  at  the  Hnt  croas-road  il  hears  a  deposit  or  Miud_: 
whose  tliiclcnesa  has  not  been  determined.  A  lial-tnppcd  hill  near  IhisM 
place  marks  the  level  of  the  ninth  bencli. 

The  6R]i  beoch  iB  of  interest  here.  It  Is  reached  on  this  road  vtty  soiit^ 
Iwyond  the  divide  separating  George's  creek  from  Clieal  river.  There  ica 
hears  a  valuable  lire  clay  with  pockets  of  excellent  gluse  sand.  Tlie  irregu — 
larily  of  the  deixisii  is  shown  hy  sections  nblniucd  in  two  neighlKtriog  pits — 
The  one  ahowB  : 

1.  Sand,  clay,  etc It  feet 

I  2.  Band,  white,  very  clean S     " 

^^^B       3.  Clay,  ferruginous,  sandy 1  foot. 

^^^^H     4.  Clay,  bhick,  very  good I 

^^^^H     5.  Clay,  white,  good,  but  containing  ferruginouaBtreaks  7  feet. 
^^■^     6.  Clay,  ferruginous,  seen 10    " 

Total aiifi-cl. 

The  other  section  is : 

^^^      1.  Sand,  day,  etc 8  to  10  fecL 

^^K     8    Clay 8  to  10    ■■ 

^^^^H     8.  FerniginoUB  COD  glomerate 0  ft.  1  inch. 

^^^r    *■  Olassaand 0  feeL 

5.  Sand,  inferior unknown. 

Respecting  the  thickness  of  the  fcrniginouB  clay,  No,  a  of  Ibu  ftrw  sec- 
tion, noltiiiig  is  known  (Urtiiec  timn  that  at  10  Tuot  fi-um  the  lop  the  tools 
used  in  boring  became  hopelessly  fast.  An  attempt  was  mailc  to  bore 
through  the  sand,  No.  5,  of  the  second  section,  hul  the  lools  coulil  not  1)0 
pushed  Ireyond  15  feet. 

At  a  little  distance  beyond  the  pits,  the  third  l»ench  at  the  Siewartstown 
series  ia  reached,  but  the  foarih  bencli  lias  been  mnskcd  by  i-rosiou  ao  that 
the  wash  from  the  thick  deposit  oji  the  lifth  covers  the  place  of  the  fourth 
and  becomes  continuous  wilb  the  dnpoait  on  the  third.  Throughout  Iha 
de|K>sils  on  both  bencties,  transported  fragnients  are  foQod  in  vast  itumbciv. 
A  well  digged  on  the  third  bench  is  S3  feel  deep  and  does  not  reacli  tha 
I  bottom  of  the  Bandy  depoalt.    At  a  little  way  lieyond.  the  tiotlum  of  the 

I  sand  is  reached  and  tho  tliickness  to  the  rocky  Hholf  is  shown  lo  tw  !ia  hict. 
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Kdl^t^tta  Stit  HcUoa,  Donunoalj  known  as  the  "swamp 
«!ls;,"  wsa  n^aclivU  iti  a  boring  Len.'  at  S!)  feet  Crom  ilie  HurfncP.  In  it, 
^unld  the  numenius  IVAgmenlB  orbalf-roUed  wood,  the  cupulc  of  an 
^nriu  found  lUoDg  nitU  wliut  Heemoil  to  Ut  burrles  of  tUe  tilack  liaw.  Tbe 
latier  were  lliorimgltly  carbonized  und  crumbled  Hpidly  nn  drying;  but 
■  he  ncom  cup  wm  biIII  lougb,  and  it  wua  kepi  for  wnne  lime  as  a  curiosity. 
Tlie  wood  in  this  clay  U  toiigli  enough  to  snrtp  In  brenking  and  it  1ia«  tbe 
fiecaliar  lint  cbarscr prizing  ilm  liair-roUed  wood  so  rreqnenilj  seen  in 
S>eKt  bogn. 

A  [miiii  of  the  third  henrh  projects  towards  George's  creek  at  a  little 
norUi  Cnirn  Ihe  road  Unio  sljells,  inucli  dHiayed.  are  common  here  and 
aut:  liarcty  covi^red  by  the  soil. 

A  riae  Id  the  road  si  lialf  a  mile  nearer  to  Kew  Geneva  brings  it  again 
t«i  Ihe  Icvd  or  the  flflh  bench.  There  a  smaU  deposit  of  glass  rand  won 
fotind,  bul  it  was  soon  worked  out.  It  rested  on  an  irregular  deposli  of 
day  mu'l  imnd. 

This  nilh  bench  Is  continuous  along  the  river  hills  trnm  the  State  line  lo 
XUv  mouth  ofOcnrge's  creek,  except  ivhere  cut  away  by  streams,  but  aome- 
litni^a  it  is  so  dcfitced  by  erosion  as  to  lie  recognized  only  with  difllcully. 
3t  in  handsumely  preserved  at  Greensboro',  on  Hie  weal  side  of  the  rlrer 
«>|iposite  New  Geneva,  whore  ii  shows  vast  numbers  of  rolled  stones. 
Mingled  cliiy  and  sand  occur  aboro  It  to  300  feet  alwve  water-level. 

BHiiem  Gaarge't  Ontk  and  FCeiiiioni  CrMk.  Below  Greensboro'  on  the 
river  hill  (tenches  occur  nl  20,  180,  3(l.i  aiid  310  feet  above  low  water.  At 
ih*  nioutb  of  Wbllely  creek,  iu  Greene  county,  tbe  third  bench  of  the 
Stewartatown  8«Hea,  nt  ISO  fc-et.  Is  very  distinct  up  the  creek  to  the  village 
(■f  Mnpletown,  and  polished  fragments  are  numerous  all  the  way.  At  the 
mouth  of  Huildy  creek,  in  the  same  county,  the  fifth  liencli,  covered  with 
nited  and  |>olished  stones,  is  hnudiomely  shown,  and  along  the  creek  it  ia 
guile  i«rfecl  as  far  as  Carmicbaels,  wlicrc  the  detritai  coating  is  as  thick 
as  it  is  along  tbe  rWer. 

On  Pumpkin  run.  ill  tlie  same  county,  this  bench  ia  shown  with  the 
aittne  features.  Tbe  measurement  given  In  the  Greene  and  Washington 
report*  is  erroneous  Slid  the  bench  isconfounded  there  wlih  one  which  was 
not  seen  in  Uie  Stcwiirtetown  aeries,  \iut  which  seems  to  iw  Intermediate 
between  ibc  flflh  and  the  sixth,  and  to  be  persistent  along  several  of  tbe 
(imms  iu  Greene  county  at  30  feet  above  the  fifth  bench.  Al  the  mouth 
ofTcii'ttille  creek  Ihe  Urst,  third  and  flflli  of  tlie  Stewartstown  series  are 
■liitwR.  liigeiher  wIlU  the  supplemental  one  jiisl  mentioned :  while  at  Fred- 
trick,  in  Washinglon  county,  or  rather,  ax  iwo  miles  back  from  ilie  river, 
■nd  near  FrHlerick,  isn  still  higher  one,  which  Is  clearly  the  same  with  the 
eighth  of  the  Stewaristown  series,  though  tbe  erroneous  measurement 
givpn  In  the  Qreenv  and  Washington  county  report  would  make  it  inter- 
■Uedlitle  Ijctwecn  thai  and  the  seventh. 

,er  which  proved  to  be  quite 
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Bttwftn  Redttont  Crtek  and  PiCUburi/h.     Tliu  buncliea  are  imticlsninrt; 
thown  on  both  aides  or  the  river  below  Uie  utoutli  uf  Roilstuiie  crtwk. 
wUIcIl  eaters  tliu  river  ai  Brownsville,  GO  miles  aImivo  PlitsliurgU.      Ai    .3 
Belvernon,  uear  the  uuttlierii  line  of  FaycLle  county,  the  Jeposit  on  llie  ^^ 
lliird  bench  has  beaa  <)[]cned  lo  procure  glnsB-winil ;  niul  at  present  two  ex-  —  , 
iions  aru  worked  on  the  opposile  side  of  tlie  liver.      At  llu:  U|;>pur  oiies:^ 
LoT  llie«e  the  following  delailed  section  was  ublniucd  : 
Kl.  Alternallons  of  flreclsy,  gravel  nod  uouroe  saud,  wilb  frag- 
ments of  varying  size  ;  the  whole  coutaiiimg  much  carlion- 
uceouB  matter  in  streaks,  mosily  broken  coal  *,  very  trtrugi- 

noiu  toward  the  base 13  to  M  *     -^ 

I  £.  Sand.  Hue  and  angular,  ex  eel  leu  I  for  manuracture  of  fine  win* 
dow  and  mirror  glass  ;  containing  tbin.  irregular  layers  of 
blue  plastic  clay,  wilb  occafilonal  layers  of  conglitmerate 
cemented  by  oxide  of  iron  ;  cooluins  also  numerotw  roundeit 
fragmenta  of  rock,  some  of  them  very  large  ;  llic  pebbles  are 
of  limmtone,  saadstime,  and  carboniferous conglamenile....lfJ  to 94 It  ^^V 
8.  Coarse  sand  and  gntvel,  wllhmany  suiall  rounded  fragmenui ; 
much  carbonaceous  matter,  coal,  and  imperfect  lignite  :  oc- 
coBionully  yields  large  fragments  of  trees.    This  is  oRen  a 

fenuglnous  conglomerate 8  ft-^* 

,   Ferruginous  sand,  frequently  conglomerate  ;   coDbtins  M>me 

transported  fragments  of  considerable  sice  ..> 3  to  4  fl — ^ 

.  Blue  plastic  clay Olni  ft — ^ 

[  0.  Blue  laminated  ahale  of  the  lower  barren  scries. 

Tlio  plastic  clay,  No.  5,  Is  evidently  derived  fn>m  the  underlying  »l»l^' 
on  wlilch  the  deposit  rests.    The  seclion  shown  in  the  oitwr  excavation  is        ' 

1.  Clay,  contalniug  rounded  fragments,  lumps  of  coal,  etc. ID  ft^ 

8.  Dark  sand  used  fur  moulding 

8.  White  sand.used  in  making  ghme 

4.  Siindy  and  clayey  material,  coniainiug  rounded  flitgroenls 

and  lumps  of  Iron  ore 

5.  Dark  band 4  (l—-^ 

As  these  excavations  ore  barely  )ia1  f  n  mile  apart,  lliey  show  the  cxlrem<^^  *" 
Irregularity  of  the  deposit,  which  la  from  40  to  43  feet  thick  at  llio  upjicr*  ^* 
excavation,  while  at  the  lower  one  It  rarely  eiceeiis  35  feet. 

At  Monongahela  city,  tho  tbird  and  llftb  of  the  fltewartstnwn  Iwachr*^ -"" 
ftre  Bi  100  and  380  fetjt  above  low  water  mark  ;  above  Ihese  are  Ibo  niiili*  ■  -* 
and  eighth  at  lllfl  and  ItftO  feel  above  tide.  Between  the  tbird  and  flflh.^*  ^ 
there  is  an  ill-deflned  bench  at  290  feet  above  low  water,  which  ia  distinct' "^^^^ 
flirther  down  the  stream,  for  a  terrace,  holding  that  pinco,  Is  rc)iorted  fi-nna 
Peter's  creek  and  Thompson's  run.  The  tbird  bench,  nlao,  1b  wi.>1I  ' 
down  the  river,  being  that  along  which  the  Pennsylvania  Rullnxul  nina 
from  Just  below  BraddocksSeld  almost  to  Pittsburgh. 

The  lowest  bench  nt  Monongahela  cily  is  at  40  (vet  nlwre  llie  rtrcr  or  nr.^ 
7S0  feet  above  tide.    The  Baltimore  anil  Uhio  Itallroiul  runs  along  ilii^S 
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lieocli  for  a  cnnaUk ruble  jnirl  of  llie  wny  below  llio  inouth  of  llie  Tiiugliio- 
gheny  rivur.     Ii  U  tliu  liiiiich  utoiig  ihu  tiver  front  at  PJtisbur^h. 

Btneht*  along  Oeorge'i  Grtek.  The  third  aud  flftii  beaches  of  the  Slew- 
kristona  scries  are  perelBtoni  nlong  tliiscreek,  butconBtonlly  rise  u[>Btreftm 
BO  Uul  at  the  Tlllnge  of  Sinithfield  the  Gflh  ia  a04  aud  the  third  200  feet 
above  the  river  aI  the  muuiii  of  the  creek.  Tlie  rise  ia  quite  regulnr  and 
Ui  this  distance  tlin  lower  one  baa  gained  Bve  feet  on  the  upper  one, 

The  eighth  beucii  is  sbciWD  on  the  south  aide  of  the  creek  near  the 
vilUge  of  Murris  CrosanxtdB,  furming  the  crests  of  several  flat-lopped 
hlUs  on  the  divide  iKiweou  George's  creok  and  Orassj  run.  tiie  latter  a 
tributary  lo  Cheat  river.  Its  absolute  level  is  nndianged,  betngllOSfeet 
above  mead  tide.  Tlie  sixth  bench  is  fouud  near  Grassy  run,  and  the 
second  Is  there  at  80  feel  above  the  run.  ur  125  feel  alwve  Cheat  river  at 
its  mouth. 

CrcissiDg  tiie  divide  between  Grassy  run  and  Rubbler'a  run,  also  tribu- 
tary to  Cheat  river,  acveral  benches  were  seen,  but  their  relationa  could 
Dot  be  made  out  owing  to  lack  of  time.  Un  Mitchell's  hill,  projecting  tWim 
CbRstnnt  Ridgi^  alinost  immediately  behind  the  old  Spriughill  furnace,  the 
eightli  lii^nch  stands  out  from  the  mountain  for  almost  400  yards,  Tliis 
bench  is  (^untinuous  thence  southward  to  the  line  of  West  Virginia,  whore. 
as  the  divide  between  Bubbler's  run  and  Cheat  river,  it  extends  for  a  lon^ 
distance  eastward  and  westward.  Its  etevatton  was  determined  on  tliia 
divide  and  differs  from  tliat  nuar  SCewartstown  by  iurely  Sve  feet. 

ttotuming  to  George's  creelc  and  Uikiug  the  rood  from  Smithfieid  to 
Unioatnwn,  which  follows  the  west  side  of  the  valley,  one  finds  the  third, 
fifth  and  aimh  benches  constantly  persistent  along  the  aide  of  Brush  ridge, 
which,  as  already  mentioned,  is  the  elevated  land  marking  the  course  of 
the  SallsiJUrg  anticlinal.  East  from  the  road  are  sumo  minor  benclies 
wlioee  relations  were  not  made  out. 

Beyond  the  creuk,  on  (lie  Hank  of  llie  monnlnin,  fmgmenls  of  llie  eighth 
bench  are  occBsionally  aliown,  and  the  same  bench  is  reached  on  the  road 
at  tbe  EQmmit  of  the  divide  between  George's  and  Redstone  creeks  at  one 
mile  fMm  Union  town. 

Mtntnwhilc,  in  nscending  the  cri'ek,  the  fifth  bench  has  shown  a  constant 
Incraose  in  altitude,  so  tliat  as  the  divide  is  approached,  tiiat  l>ench  lakes 
place  of  tlie  sixth  and  finally  is  merged  into  the  seventh.  According  to  tlie 
btiTtiiueler,  tbe  eigiith  liench  is  Bomewhat  higlier  here  than  at  the  mouth  of 
Cheat  river,  being  IWIi  feet  instead  of  1195.  but  the  meaauremenl  was  not 
vsriflMl-  No  opportunity  was  afforded  for  following  out  llie  minor  benches 
In  this  valley,  hut  their  steady  rise  from  the  river  to  the  village  of  Smilbfleld 
llMlficsthcbelief  tliat  they  rise  with  Hie  slreJim  until,  at  last,  ihe  "bottom" 
beoofoea  merged  Into  tbe  highest  bench  at  the  head  of  ttic  stream. 

Btnthei  on  Hadtlone  Creek.  No  little  difficulty  was  experienced  in  the 
Ut«ni|it  tu  trace  out  the  tranches  along  Redslnne  creek,  which  enters  the 
Honongabcla  at  Brownsville.  SO  milM  above  Pitisbargh.  Prom  the  river 
to  Upper  Hlddlulown,  II  miles  below  Cnioniown,  the  creek  is  hemmed  ia 
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f  high  hillB  and  llie  Tallcy  ia  so  narrow  in  mnoj'  plnccs  Hint  Ihe  Iwnche!^ 
ttre  necee^rily  very  iatUBtinct.  It  U  sufGcionily  cleitr.  Unwever,  tlmt  tli^c 
liench,  on  which  Uniuniown  U  buitt,  is  the  same  with  the  third  of  III^ 
tetrartEtown  soriirs  a»  exposed  at  BrowuBville.  The  lixns|iorl«<]  fragmeiil^ 
E^ere  seen  on  Redslonu  at  five  ur  six  miles  from  the  river,  wliere  lluf  bencl>^ 
{a  fairly  well  ileGnod.  Further  up,  llie  same  bench  is  Imperfvcily  &hoiru  at^ 
Upper  MiJdIetown. 

Along  the  rood  lending  from  Uniontown  to  Conn  ells  ville,  the  eighth, 
benctt  is  reaulieil  very  soon  after  leaving  the  National  road,  and  it  \a  ex— 
poecd  again  near  Lerooat  furnace  at  four  miles  from  Uniontown,  where  th^ 
sixth  l>enck  Is  liaudsomcly  preserved  at  90  feet  below  it.  The  latter  benclk. 
shows  changes  in  level  as  insignificitDt  as  tiiose  of  the  former. 

The  eighth  l>encli  is  persistent  throughout  the  whole  of  the  Redstone 
Tilley  eust  from  Brush  Ridge,  but  it  becomes  a  little  obscure  near  the  siim- 
B.Uit  dividing  the  waters  of  Redstone  frt'in  thost'  of  Dunbur  creek,     Thcrw' 
w.§  higher  bench  was  seen,  which   belongs  between  the  ninth  and  tealh  of 
(the  Stcwarlstown  column. 

On  the  old  Pillsburgb   rond  leading  north  from  Uniontown,  the  eighllk. 

bench  is  well  shonn,  and,  at  Ibe  flrst  Bumuiit,  the  lenth  liench  is  rt-achod. 

[  This  seems  to  he  the  most  extensive  plain  along  the  east  side  of  Brutta. 

B&ncBES  ALOna  tbe  Natior&l  Road. 


Belieeta  Unionlown  and  tin  Xunungahala  Bhef.  The  Niilional  road  lie  — 
tween  Uniontown  iu  Fayette  county  and  Washingtou  in  WashingtolK- 
couutj  seems  to  hare  been  laid  out  with  tlie  view  of  crossiug  the  siiinniiC- 
of  every  high  bill  between  tbe  two  burougbs.  It  affords  excellent  oppor- 
tunity for  the  study  of  the  liigber  beucbes  with  the  le&st  possible  expondi- 
tureof  labor. 

The  eighth  bench  is  soon  reached  west  from  Unioniown.  and  a  pereistont- 
floor  representing  the  seventh  bench  is  shown  at  50  feel  below  IL      Th» 
tenth  beach  is  seen  at  three  miles  wcat  fVom  Uniontown  ;  and  a  rode  sur- 
vey of  Ibe  surrounding  country,  made  wUb  the  levul,  shows  thai  bench  to 
be  very  widely  persisteuL  and  to  Ire  the  iinporlaut  pUiiu  of  Brush  Ridge. 

The  ninth  bench  is  reached  on  the  hill  holding  the  eastern  outcrop  ofthe 
Pill»burgh  eoal  bed  at  five  miles  west  from  Uniontown.  At  that  plitc«  one 
comes  lo  tbe  benches  of  Duniop's  creek,  and  ibe  ninth  bench  is  Been  (o  Im 
constantly  distinct  along  thai  slreani  during  \\a  passage  Uirough  the  arch 
of  tbe  ftaltsburg  axis. 

On  the  hill  l)eyond  the  old  hotel  al  nearly  nine  miles  west  from  Union- 
town,  a  higher  bench  ia  reached,  which  ia  shown  in  several  bills  In  the 
vicinity.  aU  of  them  flat-topped.  These  truncated  cont-s  mnrk  an  eleventh 
bench,  whose  altitude  is  60  feel  greater  than  Ihat  of  llie  ttntli.  or  IS-iil  feel 
above  mean  tide. 

The  tenth  bench  is  reached  ngitin  at  a  little  wity  further  west,  and  llienco 
insiderable  distance  the  road  runs  on  the  uiulh  which  is  liandsumvly 
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Thence  lo  wilbin  n  milo  of  BfiwoBville,  llie  eounlry  is  so  disflgured  by 
cmion  ttinl  nolliing  mn  be  dcturinined :  bul  at  llml  disiance  from  Browns- 
ville ono  comes  williinsiglit  of  llie  Monongaliela  river  itnd  the  road  soon  fnlls 
fi  Ihe  eiglitli  bcncli.  wliicli  has  an  ntisoliite  HllUiide  of  1183  ft«t,  if  the  an- 
glnwrs'  sutinn  at  West  Browusville  was  correctly  identifted.  TUls  is  ten 
feet  leu  tliaa  ut  Ihe  moutli  of  Cheat  rWcr  aad  0  feet  less  than  on  the  Ood- 
nclhiville  miut  Dear  UnJoatowD,  Tbo  other  benches  helovr  this  sre 
sufflcienLly  dislincl  ulong  the  river  above  Brownsville. 

Betirtcn  thA  MoAungaMa  Rlcer  and  Wathinglon.  On  the  west  side  of 
the  river,  tbe  eighth  bench  Is  reached  within  it  mile  and  it  is  the  im- 
portant one  north  and  soolh  as  far  as  tlie  eye  can  reach,  until  one  comes  lo 
a  sialion.  known  as  Kreppsvillc,  say  three  miles  west  from  the  river 
as  measured  along  tbe  road.  But  there,  at  a  short  distance  Dortli  from 
tbe  road,  a  higher  bench  is  seen  at  1*323  feel,  wbicli  seems  to  be  the  ninth  of 
tlieBcrieaAudisperststoDt  northward.  The  road  reaches  this  bench  at  a  little 
way  ftirther  west  and  follows  it  lo  near  the  village  of  Centreville.  whpre, 
while  crossing  n  stream,  it  comes  down  to  tbe  eighth  bench.  At  Centre- 
ville,  It  returns  to  the  ninth,  while  both  north  and  south  from  tbe  vilkge  a 
higher  bench  la  seen  in  fragments,  with  an  elevation  of  134S  feet.  Still 
TurthM  mirth,  the  tenth  bench  issliown  in  the  cronns  of  several  Qitt-toppt'd 
hilts,  which  harenn  elevation  ol  1285  feet. 

Between  Centreville  and  ii  mile  and  n  hull  east  from  Ihe  village  of 
Besllsvillt.  the  road  runs  alternately  on  the  1335  and  the  I24S  feet  Itench, 
Imt  at  the  latter  place  it  falls  to  the  eiglilh  as  it  crosses  the  valley  of  a 
etmui  emptring  inio  the  Honongahela  river.  It  quickly  rises  again  to 
IS25  and  then  to  124-^  feet,  IhiiIi  distinct  henclics,  and  within  a  short  dis- 
tAnc«  it  comes  up  to  the  tenth.  The  inst  is  the  great  bench  north  and  south, 
and  apparently  it  Is  the  most  important  hi^nch  thus  fur  on  this  aide  of  the 

West  from  BeallsviUe  ia  a  high  hill,  which  seems  to  murk  the  dividing 
1ln«  l>ei«recn  tbe  benches  of  the  Honongahela  Valley  and  those  belonging 
to  llie  valley  of  Chartlers  creek  and  the  Ohio  river  at  the  west,  though  It 
ii  broken  by  Pike  ran  at  a  little  way  north  from  Ihe  National  road.  On 
Ibis  Ititl.  one  rises  to  1130  and  I41S  feet  above  tide,  two  splendid  benches, 
and  tbe  summit  of  the  hill  is  little  less  Uinn  IQOO  feet. 

Descending  the  west  side  of  this  hill,  uno  ennics  to  the  USfl  feet  bench 
Mjd  goes  below  It ;  but  in  ascendhig  the  flm  summit  east  from  Hillsbor- 
ongli,  he  crosses  benches  at  1430,  14il  and  147S  feet,  all  of  them  perfectly 
distinct,  the  flrst  two  quite  as  much  so  as  on  the  casi  side  of  tbe  Beallaville 
Htdge.  Descending  (mm  this,  one  soon  comes  to  the  tenth  beucli  at  1203 
feet,  but  iniiacendlng  to  Hillsborough  ho  again  cniSBes  benches  at  1420, 
14Uand  14TS  feet  and  reaches  ISOil  feet  at  the  hill- top,  the  three  henciiea  be- 
ing very  dUtincI-     Hlllsl>oniugh  is  at  13  miles  east  from  Washington. 

At  eleven  miles  east  Oum  Wusliingtoo.  the  road  crosses  tlie  1445  fe^t 
Iwneb  :  at  ten  miles,  ihe  bench  at  ISBO  feet ;  and  at  0^  miles,  tbe  tenth  at 
129S  feet.    At  nine  miles,  one  leBChes  the  head  of  Pike  run.  and  in  the 
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wbnlc  region  north  Crom  tbe  National  roail,  tbc  tenth  bench  U  the  moat. 
wjdeepredd,  tbe  one  wbich  gives  character  to  tbe  country.  At  8  mltcs  &nd 
Kft  half  trom  WsBblngton,  tbe  general  clcTation  ot  the  country  incre«3c«  and 
^he  road  rises,  so  that  from  that  puint  to  the  four-uklle  ixwt  the  road  oscil- 
'*'  B  Iwiween  the  1490  and  tbe  1445  feet  bench.  Bui  near  that  i>»Kt  it  blls 
*"  t<i  iri^  or  11180  feet  and  comea  upon  a  One  loiriice.  which  is  of  ouiiMderable 
eslenl  north  and  south  from  the  pike- 

Between  Ihe  secxmd  and  third  mile-posts,  tbe  road  crosses  an  island  or* 
the  1420  I'eet  bench  and  at  the  secund  post  it  is  again  at  1373  TeeL  This  ift 
tbe  principal  bench  of  tlie  Chartiera  Valley,  being  well  ahowa  on  botb 
sides.  The  tower  benches  came  out  in  their  order  from  this  boHEon  dowa 
to  Ihe  railroad  depot  at  'WaEhinglon,  wbicb  la  ncKr  the  place  of  the  alxth 
bench. 
Tbe  observatioDB  Itam  the  riTor  to  Waahinglon  were  made  allogetber 
I  -with  tbe  barometer,  but  under  very  favorable  circumslances,  for  on  repe- 
tition the  meosurementa  showed  insigniflcani  variations ;  and  in  botb  casca 
the  total  eliange  in  tlie  hsrometer  during  the  pasaage  was  liarely  five  one. 
tliousandtha  of  an  inch ;  the  ultitudca  of  the  stations  lerminaiing  tbe  line 
having  been  well  determined  by  railroad  levels. 


^ 


^^^K    era 


This  slope  shows  for  the  most  part  a  very  regular  face  in  the  Redaiune 
region.  Near  the  West  Virginia  line  and  beyond  that  southward  as  far  as 
tbe  obaervalioiis  were  carried,  the  riK'lts  of  the  Lower  Barren  and  Lowur 
Productive  Coal  Series  have  ao  fnr  escaped  erosion,  that  the  benches  below 
tbe  eighth  are  easily  recognized.  Northward  from  the  middle  of  George'* 
township,  in  Fayetle  county,  1o  the  divide  between  Redstone  and  Dunbar 
creeks,  tlie  lower  rocks  of  Ihe  Coal  Measures  have  lieen  in  great  part  n- 
moved,  and  the  mnsaive  Pottsvillc  (Serai)  couglomemle,  resialjng  erosion. 
has  remained  to  give  the  mountain  its  present  slope.  The  benches  do  not 
exist  where  this  rock  forms  tbe  face  of  the  ridge  and  traces  oftbetn  are 
very  rare.  It  Isnotewunhy  that  the  outcrop  ol  this  conglomerate,  tbongli 
at  a  considerable  distance  EVuni  the  plane  of  the  axis,  is  not  much  below  Ihe 
average  elevation  of  the  summit  of  the  ridge. 

On  tbe  summit,  at  the  National  road,  the  sui'face  is  covered  by  a  fine 
teddisb  sand,  almost  free  (Vom  clay,  wbicb  is  wel!  shown  at  the  Summit 
hotel.  The  well  on  the  opposite  side  of  the  road  was  digged  in  ibis  sund 
to  the  depth  of  40  feet,  and  Ihe  people  in  the  vicinity  were  surprised  by 
Ihe  occurrence  of  river  snails  and  mussels,  many  of  Ibom  being  quitv  freafa 
looking.  This  point  is  atraut  2400  feet  above  tide.  A  well  marked  hencb 
was  seen  on  the  Sealon  road,  180  feet  higher,  which  extends  along  Ihat 
rood  for  nearly  two  miles  south  from  the  Nationul  rond  and  is  covered  wltb 
sand  derived  from  the  disinlegration  of  the  Pucono  (Vespertine) 
sandstone,  A  level  bench  covered  by  loose  sand  can  tic  ronnwod  fnr  ae*- 
erul  miles  along  the  cresl  of  this  ridge. 


»».]  ^='»  rSlevonmon. 

Some  -'T  the  low  ga|>s.  wliich  extend  lo  but  a  sliort  distance  belnw  tlie 
aummii  arc  beAuUfitll]^  terraced.  Tlie  benches  in  Wymp's  gap,  exixtsod 
lij  removal  of  the  liiubor.  are  distinct  to  one  standing  even  on  the  opposite 
«idc  or  Oeurge'*  Creek  Volley.  Tlie  gorges  made  hj  tlie  larger  atreuma  nre 
usiuillyso  narrow  and  havesoabrupl  walls  that  no  benches  remain,  and  it  is 
4loubtni1  If  benchcB  could  hare  existed  in  Einy  but  very  few  of  them.  For 
tills  rvNsnn  no  Iwnclies  below  tlii:  eighth  have  been  fully  recognised  along 
the  greater  pun  of  Itiis  faee,  soutli  from  tlie  Toughlogheny  river. 

Bekcbss  alono  tbe  TooaBioaHBiTY  River. 

TIte  river  "  bottom"  at  M'Keesport  Is  at  705  feet  above  tide.  Thenee  It 
is  contintioiis  to  Connellavilte,  at  Uie  inoiith  of  tlie  Chestnut  Ridge  gap, 
where  it  is  9IH  (eel  above  tide. 

At  Pcrryopolic,  Just  south  fWim  the  river,  a  fine  bench  is  shown  covered 
by  sand,  which  conuins  many  enormous  bowlders,  bU  of  which  have  been 
bruugbt  down  frnui  the  mountain  gape. 

Possum  run  caters  the  river  almost  opposite  Connellsvillc.  On  the  road 
lending  along  this  run  from  that  borough  to  Brownsville,  a.  bench,  reached 
at  tbe  first  summit,  barely  200  feet  above  the  river,  is  the  highest  limit  of 
inuisported  fmsments.  All  of  the  bowlders  arc  of  huge  sine  and  many  of 
them  weigh  not  less  than  a  ton.  They  have  polished  surfaces  and  are  so 
numerous  that  the  farmers  use  ihem  in  building  fences.  This  bench  is  the 
same  with  that  seen  at  Perryopulis. 

Tttis  bench  is  persistent  along  tin;  river  above  Connellsville,  but  It  can  be 
followed  only  with  difficulty  as  slides  in  the  gaps  have  masked  it  at  several 
locklitlee,  It  is  very  uearly  900  feet  above  tlie  river  at  Connellsville,  but 
Ihence  it  rises  less  rapidly  than  the  river  bed,  so  that  at  Ohiopyle  Falls  it 
is  not  quite  140  feet  alKive  the  stream.  While  flowing  oit  Ibis  iiench  as  its 
bed,  the  river  ran  directly  across  llie  nech  of  the  peninsula  at  Ohiopyle 
Falls,  and  [he  gorge  through  which  the  stream  now  flows  has  been  eroded 
since  the  bed  fell  below  that  bench. 

At  Confluence,  immediately  above  the  east  end  of  the  gap  through  Laurel 
IUilg«.  the  river  "bottom,"  which  is  only  Tfli  feet  at  M'Keesporl,  is  1346 
fpul  nliuve  tide  or  nSl  feet  higher  than  the  same  bench  at  tlie  mouth  of  the 
river.  A  very  Ane  bench  was  seen  southwest  from  Confluence  at  1820  feet 
■hove  tide.  The  persistent  bench  to  which  reference  has  been  made,  is 
Blill  seen  along  the  river,  but  is  much  nearer  the  stream  than  it  is  at  Ohio- 
pyle. Riding  up  Caslleman's  river,  whlcli  unites  here  with  the  Youghio- 
gbeny,  one  soon  rises  alx)ve  this  benoh  or  rather  finds  the  river  bottom 
Jijerged  into  it, 

&EltCBEB    IN    WEaTMOHBLAHD   CoCIETT   Wk9T    FROIl    CSBS'TNITT   RtDOK. 

F«w  available  measuremenis  were  obtained  in  this  part  of  Westmoreland 
Oounty.  The  survey  was  made  during  tbe  autumn  of  187f},  a  Reason 
b^trmngely  loarked  by  violent  Ductuations  of  the  barometer  :  but  no  nieiisure- 
Kiocnia  hare  been  accepted  as  trustworthy  except  such  as  were  vcrllied  by 
«UkcI  ooiDparison  witb  a  spirit- leveled  line  as  a  base. 


B.  TboufJi  the abmrvntioriB  thuBAVftiUUo  aMW^tow^TMiUtey  mBMUe 
I  ibow  [but  the  flyslem  or  benchi^e  in  tU'iB  couaty  is  the  sam«  wiili  ibul  foundl 
I  In  Fayetie  and  Wasbingtoa. 

I     The  eigblli  benub  ur  the  Blcwartstown  scricB  U  sliiiwn  half  u  luik  weMB 

I  from  Jacksonville,  near  the  county  liuc  on  the  PilUburgb  aoil  BeilfonM 

I  load,  at  1190  feet  nl>ave  tide;  u  stilt  higher  odi!  ikt  Jiickstmvillt  witli  uk 

I  elevatloD  of  1330  feet,  is  evideutly  tlie  ninth  of  ibat  soriiw.     These  be»eb«a 

I  »TC  well  sbonn  both  nonh  and  south  from  tlie  ]>ike.  forming  the  crowns  oK 

W  many  bills,  while  tbc  teiUb  is  distinct  north  from  the  Pennsylt'Hnia  RmI- 

I  roail.    Following  Iha  pike  one  finds  the  twelfth  liencb  ikt  tbrm  miles  and  •■ 

'   half  west  IVom  Oreensburg,  with  an  eluvatioo  of  1880  feel,  preciavily  tli^ 

same  as  on  the  Natiouul  road  many  mllca  wntthweet ;  and  nt  two  miloa 

west  fmu  Greensl>ii[^  the  niiilb  (T)  in  shown  with  an  elevation  of  lUS 

reel.     Benclies  were  seen  north  from  Oreeosburg  at  1185^  1270,  and  180C 

ftet  on  the  road  to  New  Baiem,  evideotly  reitreaenling  tlie  eight  and  lentta 

t  with  the  inlermedmle  bench  seen  in  Fnyelto  county  between  tho  ninth  m  ~ 

I  tenth. 

The  blghvst  point  at  the  villHge  oflNew  Salem  la  on  tbe  eleventh  1>«ocfa„ 
which  is  of  wide  extent  io  that  pun  of  the  country.    The  benches  ai 
ly  shown  west  from  Ni.'w  Salem  alunu;  TuitleCreelE  and  its  trihuiAries,  bn 
unibrtunately,  all  of  the  meiisuremenla  itiiule   in  thai  vicinity  proved  atlff 
geth«r  wotthloBH,  owing  to  flagmnt  varlalions  In  tbe  barometer. 

Measurements  made  on  tbe  Bedford  pike  near  Latrobe.  na  It  drecends  U 

Loyulbanna  creek,  showed  tbe  Bflh,  eixth,  eighth  and  ninlh  funcbc*  « 

1050,    110.5,    IISQ   and    1340    feet    above     tide.     The   nfth    Is    ber«   ih   : 

"bottom"  of  tbe  Loyalhanua.     The  highest    plabi  seen  near  the  |ukc  ii 

I   aliout  14S0  feet  above  tide. 


Bencrbb  II 


B  LiDOHISIl  VXLLGV, 


On  the  National  Bead.  There  was  no  means  of  verifying  tbe  niEns'im 
ncnta  made  here,  The  base  used  is  tbe  altitude  of  Chestnul  Ride 
lUmmit  as  determined  by  the  original  survey  at  2400  feel  above  tide.  Thi  a 
I  determination  agrees  closely  with  thai  shown  by  the  barometer.  th«  nS  I 
I  road  level  at  L'niontown  being  inkcn  as  Ihe  base  ;  but  as  grusB  orrara  werv 
made  by  tbe  engineers  In  running  the  line  fur  tlio  mad.  and  as  there  U  a*:: 
well-fixed  point  nearer  than  Uniontown,  tbe  hltitudes  of  the  iMinches  Utrs 
not  be  regarded  as  (lilrly  determined.  At  the  eorau  lime  It  may  In  liest  IV  ■'■''  ^^ 
record  the  levels  obtained,  because  Ibey  show  thai  the  eiirGuK  of  I.1jp>nle»£  «a>i»' 
Valley  is  marked  by  horizontal  benches  precisely  similar  \a  those  sMm  i  " 

tbe  west  aide  of  Chestnut  Kldgc,     The  following  aeries  was  maiJe  out  b 
tween  the  summit  and  tbe  village  of  Farmlngton,  midnity  between  CliBr^ 
nut  and  Laurel  Ridges  ;eiS5,  aO«0,  lOdO,  1880  feel  above  tide.  Tlinerown 
of  the  bills  In  this  part  of  the  valley  nro  almost  absolutely  level  and  tlte  «■ 
oarpmentB  of  tbe  benches  are  very  sleep.    Tbe  forms  sUnd  oat  more  /Urff"* 
than  they  do  west  from  Clieslnut  Ridge. 
Soath  from  Ibe  National  road,  Laurel  Rldgv  Iokks  its  moimtiUn  el 
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■uii!,  ta  it  wurc,  bri'nkB  Uuwn  into  a  brond  level  cniintrj,  known  us  the 
"Glade*,"  wliieli  Hlretclies  over  hitii  Wnsi  VitgtniA  nnd  Marylaud. 
~Tliuuji;b  IliuB  breaking  dawn,  tba  rldi^c  \cm»  little  of  its  1u'ii;bt,  luid  the 
'' Glades"  are  Dot  far  from  33W  feel  above  tide.  lu  geuenil  cliamcier  this 
^Ma  is  precisely  like  the  buiiuhcs. 

A  tiDu  Aorfes  of  Iwnchea  vra»  «eon  nntr  lodiati  creek  at  Springilcld  in 
VajRtl4!  CDiint)'.  bm  nn  wny  Pti«ted  whereby  t ha  exact  altitude  could  bn 
KJeterminGd,  and  au  luHHBuremeniB  went  made. 

JViur  the  Loyalhinaa.     Between  LIgnnier  and  the  villace  of  Slablstown 

■a  WesImoMaod  county,  oo  the  divide  Imtween  Four-mile  hid  and  the 

Ijralhatina,  llic  following  tieuchcs  were  found  :  ItttK).   l.^'O.  1530,  1480, 

and  l24iS  feet  aliove  lido.     Tliose  meaiurcmants  were  verified  by  ref- 

i!e  to  tlie  levels  of  the  Lignnier  and   Lntrolie  Riiilroud  at  Ligonier 

last  three  are  remnritably  near  three  seen  on  tile  National  road  not  far 

Ihnn  DilblKirnagh.  nnd  the  Inst  two  undoubtedly  represent  the  ninth  (?)  and 

iwelftti  of  the  series. 


N  SOHSRSBT  CotHTl 

in  the  Pittsburgh  iind  CunneilBvillei  Railmad 


Bknchbh  II 
,Tbc  elevation  of  Meyeredule  oi 

beeu  well  esubliahed  at  SMS  feet  above  llde.  Wltbin  sight  of  Ibut 
ige  *rB  three  fully  defined  benches  nl  2123,  2288  and  23211  feel  above 
dolerminpd  by  bFirometer  from  Mcyersdale. 
Ttie  first  bouch  is  Ihe  floor  of  the  country  away  from  the  CaatlemairB 
river ;  is  shown  on  the  bill  lietween  Elk  Lleh creek  and  Ihe  Castle m an 's ;  is 
«hp  first  bench  on  Ibu  ruad  lo  Berlin  norlli  from  the  River,  where  it  is  Iwaiv 
fifiiliy  distinct )  and  is  again  rcacbcd  on  the  auinmlt  l)eyond  tlie  cmesiiig  of 
Slue  Lick  by  that  road.  At  each  of  ibese  places  the  bench  Is  seen  lo  be 
pcraiitcnt  over  a  wide  area. 

The  tiecond  boucU  is  at  ibe  hilltop  on  the  properly  nf  the  Cumberland 
auid  Elk  Lick  coal  company,  and  ila  place  soulhward  from  timl  Uicniity  Is 
cihnwTi  by  Bat-lopped  liills.  The  same  bench  was  seen  on  the  road  lo 
Bftiin. 

The  thini  liench  was  seen  on  the  road  lo  Berlin  at  the  Pine  Hill  church 
Mfl  well  ns  at  Berlin,  wlierc  ita  existence  is  proved  by  (he  flat'top[ied  bills. 
^11  of  the  boDclii'S  are  distinct  at  Berlin,  and  ihc  second  and  third  are  well 
jJTescrreil  along  Uie  west  face  of  the  AlleKhonies, 


East  v 


1   TUB    ALI.EOaANIEB. 


The  olnprvatlnns  here  are  not  in  detail.  For  the  most  part  they  were 
Itaken  hastily  along  Wllla  creek  and  in  the  vidnlly  of  Cumberland. 
■Xnough,  however,  wna  nscKtlaincd  to  show  that  a  series  of  benches  similar 
|lu  llial  already  described,  exisla  along  the  east  side  of  the  Alleglmniee  in 
~llary1aad. 

I^TlDe  river  terraces  were  seen  along  the  Potomac  and  on  Wills  creek. 

\i  UBWn  tbo  Potnniac  river  at  Cumberland.    Tlic  chief  terrace  of  the 

e  ia  oiully  traced  from  Cunil)erlund  to  Piedmont,  and  has  even  more 

,n  alonif  Ihe   Yoiifrhiogheny  or  the  Cnallcman's  river.     The 
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detriWl  fragmenls  become  very  coarve  in  the  mounlain  region.  jiiBl  m  it  S  ' 
do  on  llic  Yougliio|;lieiiy  ojid  Castlemun's,  nnd  the  deposit  l>enrs  some  ^»-a 
seiiiblaDce  to  gliicial  debris,  Tlie  huge  migtneau  iMve  been  lniniiporr~«  ■*=* 
but  a  short  dlsiance.  and  glides  rrom  the  moiintaina  ura  mingled  with  '  M:t 
trilus  moved  by  the  Btream  ;  so  lliat,  upon  the  whole,  the  depoalt  hM  II'  S  C 
likened  to  the  mrtteriftl  covering  the  terraces  on  the  lower  Monongahela^C^ 
Youghloghen;.  where  the  larger  bloclis  have  been  rounded  during  thr*-» 


longjourne)',  while  t 
sand  or  clay. 


y  of  the  Bmsller  ones  have  beun  reduced  !■ 


n. 


Rbscub  of  thb  Facts  akd  tiieih  Rblatiokb. 
Looking  now  al  the  observations  recorded  in  the  foregoing  purl  of  \M 
paper,  we  see  that  although  very  rnignienlary,  Ihey  show  the  ex' 
two  sets  of  Iwnchcs.  in  one  of  which,  the  higher,  the  individuals  have  % 
almost  unvarying  level,  whereas  in  the  other  or  lower  sel.  the  memb«L: 
Imve  no  deflnilo  altitude  with  respect  to  tide,  but  vary  much,  as  do  the  h»* 
of  the  streams  along  which  they  are  found.  Arranged  in  tabular  form, 
have,  Aral  the  benches  of  tlie  Uiglier  series : 

].  Chestnut  BidRe,  gpnton  road alxive  tide,  C.^W)  feet. 

3-  Chestnut      '■      National  road "  2400     " 

8.  Top  Iiencli  in  Somerset  county "  2338     " 

4.  Middle  bcncli  of  "  "  2288     " 

6.   Bottom  •■  ■' ■■  2133     " 

6.  Bench  near  Confluence  "  1830    » 

7.  Sixth  bench  near  Loynlhanna "  1090    " 

8.  Fifthbcnch     '■  "        "  1570    " 

9.  Fourth  "         '■  "         •■  L-iao     ■• 

10.  Third     ■■         "  '■        also  al 

Hillsborough  and  Beallsville ■'  UVi     " 

11.  National  road,  Washington  county . .         '■  IM.'i     " 
13.         ■'             "                        ■■             .           "  1430     ■■ 

13.  Becond  Loyalhanna  bench,  also  Na- 

tional road  near  Beallsville  and 

Hillsborough "  1380    " 

14.  National  road  east  from  Brownsville        "  ISBO    " 

15.  Tenth  bench  of  Stawartalown  series.        "  1200    ■■ 
10.   Intermediate    bencli,    Dunlfsr    cr,, 

Possum  cr,  Qreensburg '■  1270     " 

IT.  Ninth  bench  of  Sl«wartstown  series 

First  I.,oyalhanna  bench, ., above  tide,  1S2S  to  1240     -■ 

18.  Eighth  liench  of  Slcwariatown  scries,  above  tide,  IIM     " 

le.  Seventh  ■■  '•  "  "  1130     " 

20.  Sisth  "  -  '■  •■  1100     •■ 

The  elevation  of  low  water  at  Pillsburgli,  us  used  by  lht>  Cily  Surrpy-  J 

or's  office,  is  009  feet  above  mean  tide. 


K-l 


IBtevenwm. 


Conipiirihnii  of  ilic  lovi-ls  given  in  ilns  Wlile  hIIL  IIiom  given  in  ihe  pre- 
wding  ntitcB  shows  aume  dlarrepnDcies.  The  alliludea  used  in  [be  tables 
uppniMti  (be  meana,  or  neiirly  ao.  of  ihe  measurements  At  llic  Mine  timo, 
on  beocb.  aalAa  from  No.  17.  shoirs  uny  tnalerial  variatino,  and  in  ttial  twn 
m  ronlbuncleiJ.  That  iwo  diBtinct  benches  belong  here  will  be  seen  at 
noce  liy  exominalion  of  ihe  notes  on  tbe  National  road  iind  on  Westmnro- 
land  nninif  west  fron)  Chestnut  Itidgc.  But  it  would  be  unwiEc  to  corrri^t 
tlip  error  in  tliia  table,  as  Uie  numbers  tlierc  given  have  been  published 
"Iwwliere,*  and  any  change  in  the  order  might  prove  Inconvenient. 

The  beoclies  seen  in  the  southern  part  of  the  Ligonler  Valley  are  omit- 
Ud.  because  their  elevation  cannot  be  regarded  as  sat  is  fact  ori  I;  determined. 
The  vnrialions  in  level  esthibited  bj  individual  benches  of  this  series  are 
*'>  illght  that  they  may  he  due  either  to  jjelty  variations  of  the  barometer 
or  to  errors  in  reading  il,  or  to  the  fact  that,  in  every  case,  the  iiighest 
point  (ID  the  bench  was  sought,  so  as  to  determine  the  top  of  the  detrital 
■Icposit,  As  that  deposit,  though  very  Iliin.  baa  aulTered  more  or  less  from 
SKwion,  one  could  ool,  even  with  perfect  instrumcntB,  obtain  a  scries  of 
"lemiirenienls  which  would  tally  accurately.  The  extreme  of  variation, 
"en  in  No.  17  where  Iwo  benches  are  confounded,  is  scarcely  18  feel ;  so 
"■at  one  is  fairly  jaslifled  in  regarding  the  benches  as  practically  borizon- 
<>]aDd  parallel. 

Tbe  deposit  on  these  benches  sometimes  contains  a  little  clay,  but  sand 
greatly  predominates.  No  rolled  or  polished  fragments  of  stone  occur ;  and 
'"eh  fragments  as  are  present  belong  altogether  to  rocks  found  in  tbe  im- 
"i«liale  vicinity.  Nothing  shows  that  miming  water  had  ever  passed  over 
'hese  plains,  ao  that  if  the  water  were  in  molion.  its  effects  must  have  been 
Cnnflap,!  wiibin  ,  limited  space. 

The  benches  of  the  lower  series  have  no  fixed  level,  but  are  precisely 
'"alogoua  to  the  bottoms  of  the  streams  which  flow  below  them.  In  tabn- 
'*'ft>nn  [his  seriea  may  be  given  as  follows  : 

.  FifUi  bench  of  Stewartstown  series above  tide  1050  feet. 

.  Fourth  bench  of  same ■■  080    '■ 

i  Third  bench  of  same "  950     " 

■  4.  Becond  bench  of  same "  810    " 

S.  First  bench  of  same "  TOO     " 

^lieelevaiions  given  in  this  list  are  those  observed  at  the  mouth  of  Cheat 
^^F,  and  ore  used  only  to  show  the  intervals  between  the  benches  at  a  lo- 
^l»ty  where  the  series  is  well  eihibiled. 

^L  has  been  said  that  no  absolute  altitudes  can  be  assigned  to  members  of 
77**  series  :  Ihe  lowest  bench  is  790  feet  above  tide  at  the  mouth  of  Cheat 
'^■*'ef,  hut  at  Pittsburgh  it  Is  only  765  feet;  the  third  bench  la  950  at  the 
?**»*»lh  of  Cheat,  but  Q20  at  the  mouth  of  Turtle  creek  in  Allegheny  county. 
'^'^niBrlced  variations  occur  on  George's  creek,  the  Youghiogheny  and 
|!^Sym>ther  streams. 

jtl^^^teaaJ»itT7iiU<^HHrHet!orMny,  IX7H:  and  Part  tt  urReport  on  the  Fny- 
^^^BWwtlllorcIniiiJ  UlitrioturPeMui>flvaiitB(lt(77). 
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Ab  menUoned  in  my  flrsl  report  on  llic  iffdlopy  of  soulhwcstc-m  Penn- 
Bylvania  (Ihnt  for  IH75|,  ihese  lowur  Iwiiclii'B  ar«  merely  slii<1vi-s  cut  oal  at 
Ihe  ruck,  on  wliieli  nru  spruail  thin  depiclts  nt  irrcgiikrly  or  even  whollji 
unBtraUlleil  ddhiia.  At  some  locftliticK,  llie  ]i>wer  pnrl  shows  liltlo  BsidC 
rrom  clHy,  wliiln  tlie  itpp«r  part  i»  maxie  up  nlinust  nliolly  of  aand,  bill  oru 
diunrily  odg  of  these  occurs  in  pot8  withiu  tlio  other. 

TruQRported  fVngmcnts,  rounded  or  polished,  nppear  with  tliift  aerica^ 
TboBc  in  ilio  MonoQgahela  beoelies  have  been  brought  fWim  the  south  uad 
east.  Tor  no  rofks  are  represented  except  »uch  as  uccur  In  the  monotaint 
crossed  by  the  Youghiogheny  and  Monongahela  or  ilielr  tribiiiaries  :  and' 
no  material  belonging  to  the  nortliern  drill  was  found  anywhere  soullt 
from  the  junction  of  the  Ohio  and  Monongahela  riTcrs,  The  deirilal  CiM 
iTiiig  Bcema  to  be  greaiest  on  llie  third  and  flflti  honches,  wliere  It  is  of  o 
email  economical  Imjiorliince.  the  third  yielding  tlio  gla«s-BHnd  of  ltelTe^■ 
non.  and  the  fldh.  the  glass-HHod  of  Perryopolii  nnd  the  fire-clny  of  NeK 
Geneva. 

The  upper  limit  of  rolled  stones  shows  some  perplexing  rariadon^; 
which  can  be  accounted  for  only  by  siipiMising  that  the  higher  bencbet  a 
llie  series  have  lieeu  worn  away  from  one  side  of  the  atrenm,  or  thai,  dv 
ring  the  rormation  of  two  successive  terraces,  the  chuuncl-way  hold  dot 
to  one  side.  On  Clicat  river,  near  Ice's  fvrry,  at  nine  miles  IVom  lit 
HoDoiigahela.  the  upper  limit  on  the  soutli  side  is  the  third  bnnch  ;  itear  \h 
Line  ferry,  further  down  on  the  same  river,  no  fragmenls  occur  nn  ih 
north  side  above  the  fourth,  though  iliey  are  numerous  on  ih«i  south  tidl 
up  io  the  6tl\i ;  the  fourth  terrace  Is  the  upper  limit  on  the  auath  side 
Point  Harjon,  whereas  [hignients  are  abundant  up  to  ihe  tilU  on  the  no: 
side.     No  fragments  have  been  found  anywhere  almve  the  linii  Iiench. 

After  passing  the  third  bench,  the  Honougahela  river  sconia  to  have  naf*, 
fered  changes  in  its  channel  way.  Below  Belvemon,  there  is  dtstlnci  v 
dence  that  it  now  flows  along  a  line  very  difTurent  from  that  followiid  wh 
its  bed  was  on  the  third  bench.  The  change  was  mora  serious  near  Pit 
burgh.  The  river  had  a  direct  rourse  from  BraddncksGi-ld  to  the  Allu- 
gheny  and  that  line  is  now  followed  by  Ihe  Peunsylvanin  Ralliuad.  The 
present  channel-way  of  the  river  is  very  tortuous.  A  similar  chaDge  ii 
shown  at  Ohiopyle  Falls  on  llie  Youghiogheny,  where  the  old  cluutnol  oi 
the  Qflh  bench  crossed  the  neck  of  a  peninsula,  while  ihe  n«i«  cluuinel' 
nay  makes  a  long  and  close  bend  around  Iho  peninsula. 

The  conditions,  then,  are  llicse  ;  Tlie  area  in  which  observatlona 
made  ciivers  more  than  lO.OUO  square  miles ;  embrnce*  that  part  of  P«nR< 
sylvanin  lying  south  from  the  Ohio  and  Concmnugh  rlren  and  west  (hm 
the  Aileghanics  ;  includes  tkart  nf  Maryland  and  West  Virginia,  lying  n 
lx>(h  Bidesof  the  Alleghaiiies  of  Virginia  ;  and  has  tlie  channel  woyvnriba 
great  rivers,  the  Monongahela,  Cheat,  Youghiogiieny  and  Potomac  tyin^ 
jiartly  wilhin  it.  Along  ail  these  streams  are  tcntiecs,  covered  by  dettUu% 
which  contains  many  transported  fragments  poliahed  hy  rnnning  wattr  j 
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Bni «  ktbimI  wrifs  of  beadus  or  trm«* 
f^^iee  u»t  M«iM  to  In  ekkracUrisiie  of  ■  Terr  ntara  wider  ans  ifcu  tbi 
"1  'VUicli  nbwrvklitMU  wen  made.  Tbe  laeinlicn  of  Uiit  npper  m 
'**  niMji  n«|iecu  ^b  Uxce  of  ilie  tmrer  scrio  ;  tbeir  cowing  of  dAwW^ 
'^^ntaiiig  tiule  chr  toi  no  polisbed  bagmmls  ;  Ifae;-  u«  klmocl  ahMj)utc|f  f 
'*On'»iDUl  ktid  panllel ;  Utejr  do  not  merge  into  the  lower  seriei,  tboagb  1 
**  the  [lislin  bmdM«  vAea  Sxm  dirides  iMrlwMn  Ibc  Mnunt,  Ihetvser  or 
*tmiii  icrnkco  kIw>j>  end  vp  to  ooe  of  Ihrm.  TUse  burumUl  benchei 
^f)n  Wlthui  Ibckm  weM  frnn  itae  A1I«gbiii)ies  ai  llOu  feet  abore  tide  ; 
^u*7  lin«  ibc  GMxattTtbe  uhjdhIuiis,  tbejcurTe  round  the  oonical  hills  and 
^(Vs  llirf  ftrc  indicated  aa\j  bj  tlie  lereled  crowns  of  ibe  bigber  knobs. 

Ln  tu  toob  *t  Diese  arriea  Kpanlelj.  brgiiuiins  with  btgber  erne. 

Ty«  BoUTOSTAt.  BcxcBSs. 
Standing  oa  ibe  bt^bcM  potai  crowed  hj  the  Xatiomtl  road  between  i| 
^bntnui  Ridee  and  the  MoMMphela  rtTer,  one  fijuja  bimaelf  on  an  blaod  1 
ofbcndi  14,  ur  1330  feet  above  iMan  tide.*  Behtw  btm  ui  almoft  d 
'Mia  plain  of  Ibe  linevntb  bench  nretcbea  for  a  h»g  distsnec  north  aoil 
*Milfa  and  is  broken  onlj  hy  p^w  Ibrousb   whidi  I1>p  Isreer  nicanu  ctom 
KttMli  Ridges     He  leea  aba  thai  llii*  pUn  is  ibe  diiidc  between  two  ral- 
ttys.  tmc  at  tine  eatt  between  Bn»b  uxl  Chestnal  RidgEa,  and  the  olber  at 
%b«  weM,  tliroagh  which  the  HoaoagabcUrirer  flows.  The  latter  is  tininte*- 
npted.  bul  Ibe  lurmer  is  onaaed  by  Mtifm  of  Ibe  flnccnlb  bench  as  well  am  J 
lijr  lower  bencbca  of  the  seriea.  which  breaks  its  ooetinoitj  and  convert  It 
into  a  •URcaaion  of  baiim.     On  ocfa  tide  Ibe  soriace  from  the  nuunut  of    \ 
Bruttli  Kidge  &lls  uff  in  re^kr  itef«. 

If  now  Ibc  otaanrer  torn  bb  •ueatioa  to  Ibe  regkMi  );ing  west  froai  ibe 
VoBnngabela  rirer  be  wiD  •eetballbelUecflllibeiictiisabroadouoiinu'ias 
^^Ijtbi  bejood  thai  riier  ;  but  that  Hill  Amber  hack  towaid  the  west.  th« 
^^^^MiteiUb.  oo  an  tiland  of  which  he  is  Uaadin^  (bnna  a  sinailar  plaia,   ■ 
^^^^■t  Mill    fbnher  west,   the  thiftecntli.  with  an  altknde  of  1X0  faefc  J 
^^^Htcbes  Botthward  sad  aoBlhwani,  and  u  broken  oa\j  bjr  narrow  ralky^  ' 
^^i^kkh  the  larger  itrEana  How. 

SIuHtkl   lb*  tOmemr't  pOHtwa  be  cbanged  U  ffilbboiooeh,  on  lb« 
Xatiuna]   nad  nearly  midwaj  between  tbe  Mowwipheia  river  and  the 
li  of  Waabiagiaii.  where  the  eteraUcn  is  ahoot  ISOO  Cn*  above  tide. 
B  that  this  Ihlneesib  beach  is  of  great  extent  north  and  ■r-ulh, 
fc  o(  U  the  cnont/y  riK*  to  BH  HI  higher  lerel,  a^in  and  again,  nnlil 
9  to  144^  (•Tt  above  tide.  This  iMt  bench  is  the  lidge,  which  pradi- 
- -hei  of  tbe  lloooa^bela  ftooi  Iboae  uf  Ibe  (lasniea 
-ugb  near  tbe  HMinvnl  mnd  that  lidge  ia  brokm  b^i  ■ 
:il  tbe  lower  heBrfaeaoftheaerhM  are  >bown-  PrasJ 
i  1  ]  .Uborpngb,  or  iMheyto  ihertdee  pawing  a«M<j  a 
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miles  Trom  tlint  place,  the  Burfxce  lisea  in  a  saccenion  of  steps  wliicl^ 
baautifUtly  marked.    From  iLe  hill-top  &t  BitalJSTilln,  three  mllee  east  t 
Hillsbuniugli.  the  descent  of  these  to  the  river  is  well  seen-    There  is  la 
then,  a  rppctition  of  the  condittona  shown  east  rromtheMonoogahcU. 
diugrum  rudely  represents  the  succession. 


Pronie  of  benchen  from  Chentiiut  Ridge  lo  HlllBborough. 

In  the  valley  between  Bruah  Ridge  and  CUtainui  Ridge,  benches  lower 
thiiD  the  fifteeoth  friuge  the  several  draiaaga  areas,  while  the  slxtuenlh  Uid 
eighteenth  form  BUbordioate  divides. 

Two  general  qiieationH  present  themselves  here,  the  one  rvUling  lo  the 
time  when  the  vnlleys  were  scooped  out.  the  other  to  the  age  and  orlglii  of 
these  benchca  by  whieh  the  sides  of  the  valleys  are  marked. 

Eroiionoftht  Vdlle!/:  The  present  drainage  sysium  was  outlined  at  a 
very  early  date,  in  piirtnodoiibtberore  the  elevation  of  any  of  the  great  axes; 
Ihe  Oofiemaugh  river  taking  its  rise  on  the  western  slope  of  the  Alleghany 
Mountains  of  Pennsylvania,  breaks  through  both  Laurel  and  Chestnut 
Ridges,  as  well  as  the  DIairsville,  Saltsburg  and  Waynesburg  axes,  wbicU 
are  west  from  Chestnut  Ridge  :  LoyallmnuH.  Jocob'sand  Dunbar  creeks  cut 
through  Chestnut  Ridge  ;  the  Yougliiogheny  has  worn  its  way  across  all 
the  main  axes  west  from  the  AUeghanies  of  Pennsylvania:  Cheat  rlret 
heads  against  the  A.I1eglianies  of  Virginia,  and  lis  deep  channel-way  possei 
by  deep  gaps  through  the  AUeghanies  of  Pennsylvania  and  all  other  axua 
HI  the  west,  until  It  enters  that  of  the  Monongahcin  midway  in  the  Balis- 
burg  arch ;  while  Ihe  main  fork  of  the  Mnnongahela  river  splits  the 
Tygart's  Valley  axis  in  West  Virginia,  flowing  for  miles  in  a  broad  uilicli- 
nal  valley,  and  alter  breaking  through  the  west  elope  of  iliat  axis,  runs 
rudely  northwest  and  north,  until,  having  cut  through  every  asla  to  the 
Brady's  Bend,  it  joins  the  Alleghany  river  at  Pittsburgh. 

It  seems  altogether  probable  that  this  system  developed  itself  gradually  as 
the  land  increased  toward  the  ccntml  part  of  the  basin,  and  that  ihe  greu 
streams  flowed  very  near  their  present  lines  before  any  marked  elevation  vt 
the  axes  hnd  taken  place. 


<Oa«ib'IMt  Mri;  Juitlfled  by  tlie  Tncts  ia  BUppnsing  that  tbe  syBlem  was 
«stabluhed  after  the  nxea  hud  been  elevated  enough  to  aOcct  tlie  topography. 
SoTciul  caDoe-ebaped  sj'Dclinals  lie  twlweeD  the  Allet;hnnius  or  PeoDByl- 
'vnnui  lutii  Laurel  Ridge ;  a  similar  Bynelinal  exiats  between  Laurel  and 
<:tieatiiut  Ridgee  and  another  between  Chesinut  and  Brush  Ridges.  A 
«lrHlaage  sysiem,  lilie  that  now  existing,  eould  hardly  have  originated  in 
parallel  synclinal  Irougljs  separated  by  distinct  ridges  such  as  these  mouii- 
VaiDB  are.  A  series  of  lakes  might  have  been  Tormed,  but  that  thi-y  would 
bare  been  in  communication  so  as  to  giveaunirorm  drainage  system,  tend- 
ang  wliolly  westward  and  breaking  Itirongli  ihe  axes,  seems  not  attogetlier 
probable  ;  for  Laurel  and  Chestnut  Ridges  are  little,  if  at  ull  inferior  lo  Ihe 
^i^IIegUanies  of  Pennsylvania,  ohher  in  altitude  or  in  the  iucUoation  of  llie 
■UBtK. 

It  19  equally  difficult  to  believe  that  the  streams  now  flow  along  lines  of 
original  weakness,  cnmslng  the  seveml  aitcs,  or  that  their  present  coutsea 
tliruuKh  the  mountains  mark  linea  of  transverse  fracture.  A  transverse 
fVocnure  would  necessarily  be  parallel  to  the  direction  of  the  disturbing 
for>%.  and  it  could  arise  ouly  in  cnso  the  rock  on  one  side  of  a  line  haa 
giealnr  power  of  resistance  than  it  has  on  the  other.  Associated  with  the 
IrsMSTcrse  fracture  there  would  be  a  greater  or  less  faulting  nf  the  axis. 
Bo  that  lliere  would  !«  no  difftcuUy  in  deciding  the  presence  or  absence  of 
audi  a  fracture  :  tbr  even  were  the  direct  evidence  masked  by  river  ero«ian, 
the  side  throw  would  be  distinct.  But  there  are  no  evidences  of  such  ude- 
thruws  near  the  gaps  or  anywhere  else  in  these  mountains,  and  all  the  con- 
ditions go  to  show  lliHt  any  supposition  of  their  existence  is  altogether  im- 
|)rol>able.  For,  as  I  have  shown  elsewhere,*  though  the  aies  are  thrown 
ofl  miccessively  toward  the  soullieasU  yet  there  are  no  breaks.  The  two 
pArla  of  a  shifted  axis  overlap,  one  becoming  gentle  toward  the  north  and 
thi?  other  toward  the  south,  until  each  is  over-ridden  by  the  other. 

In  addition,  such  a  hypothesis  necessarily  assumes  not  only  tliat  these 
mvctnres  must  have  existed  in  all  of  the  mountain  axes,  butatso  that  much 
EDurc  extensive  erosion  had  taken  place  in  the  region  wext  from  Chestnut 
Itld)!*  than  any  of  the  more  eastern  troughs,  in  order  that  by  deepening 
tbo  ftnctures  in  the  several  mountain  ranges,  the  waters  could  be  drawn  i>S 
tnUi  the  next  trough  west. 

While  neither  the  liypotliesis  nor  its  attendant  assumption  goes  beyond 
tlw  range  of  possibility,  each  oversteps  very  far  the  Iwunds  of  probability. 
Sralun  nfUBt  have  been  going  on  ail  the  liiiio  east  from  I^auret  Ridge, 
while  the  Talleya  were  deepening  on  the  west  side  of  Chesinut  Ridge;  and 
«  system  of  drainage  must  have  existed  in  one  region  Just  as  well  as  in  the 
c^ttber  ;  unless.  Indeed,  the  region  east  fVom  Laurel  Rldgc  was  arid,  whicli 
la  whully  liiiprotiable.  If  these  systeuis  were  not  one  from  a  very  early 
!.  It  lidlfflcnlt  toconccive  liow  they  could  hecumo  one  at  any  later  date; 
B  It  would  be  impossible  liy  any  natural  deejwnlng  of  gaps  or 
1  of  dlvidos  to  divert  the  drainage  from  one  side  of  an  axis  to  the 
ortaon  ?iiyo;to  unit  Wnatmnrolnnd  Dlst.  of  Penn, 
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'   other  in  k  region  like    this,  even  ware  i.ho  ridge  no  gMatef 
I   BIdge,  which  marks  ihc  course  r>rtheSnllsburgnniir)lnn1. 

The  Bccurecy  of  this  BtaleiiienI  will  !>»•  a|)pnrenl  nl  once  ic 
on  llie  Kntional  roail  ut  the  summit  itf  Chestnut  Kliigc,  where  on  tlic  u^"'' 
lie  sees  deep  gorges  nitule  hy  Redslune  creek,  irbile  on  the  onsl  Eidte- 
may  look  down  into  the  almost  equally  deep  (mrges  mode  by  Cheney's  f"^^ 
Tlie  writer  Tvofo  the  fiirmer  flows  to  the  Monongahela  by  way  of  a  c9  ^ 
gap  through  Brush  Ridge  ;  while  that  from  the  latter,  flowing  ngntnu  *-  - 
dip  of  the  rocks,  which  ri*e  southward  lowanls  the  point  of  ihe  Lig«r»  * 
canoe,  passes  by  way  o(  Sandy  creek  to  the  Cbeat  river.  Each  strenin  h»^ 
rapid  full,  BO  that  no  possible  CHtting  down  of  the  divide  by  naliiRtl  Ope*"* 
tions  would  suffice  1o  divert  the  dmlsage  fmiii  one  side  to  the  other. 

Altogether  Ihe  more  probable  hypolhexis,  llicrefore,  i»  that  the  nu*'* 
■trenins  Qowed  along  or  near  Ihcir  present  lines  Itefore  tlic  ases.  which  th*^ 
cross,  liad  been  elevated  so  as  lo  affect  the  lopograpliy  ;  and  that  the  gap^ 
were  eroded  during  the  slow  elevation  of  llio  folds.  Tills  process  lias  bcc<*- 
well  described  by  Mr.  Gilbert  in  his  Xemnir  an  th«  Owloas "f  ""  Oennr~' 
Mountain*,  and  Maj,  Powell  lias  given  inslances  where  il  is  clearly  iupi^- 
elhlelliat  the  disturbance  could  have  nntc*daled  the  erosion.  Some  of  UiesC 
are  analogous  lo  the  ones  under  consideration. 

The  great  length  of  time  which  baa  elapsed  since  lliis  erosion  began  i» 
ehown  not  only  by  the  general  wRslins  of  the  surfuec  Ik'tween  tho  OJies. 
but  also  by  Ihc  stnielurc  of  the  gnpa  ;  for  in  these,  aliove  tlie  higheai  livpc 
terrace,  llie  walla  slope  witli  comiiarative  gentleness,  and  in  many  jtlaocis 
they  are  deeply  trenched  by  streams  flowing  directly  along  the  axial  lino  '. 
whereas  below  the  line  of  the  highest  river  lerrace,  llic  walls  are  abrupt. 
The  same  windllions  exist  iu  minor  gorges  nutde  by  such  aireuins  m» 
George's  create.  Redstone  creek.  Jacob's  creek  and  Sewickley  creek  tbrvugli 
the  axis  of  Briiah  Ridge,  for  there  also  tlie  lower  part  of  the  gorges  baa 
abrapt  walls,  while  ihe  upiier  partis  wide,  with  walls  ahiping gently  lowatd 
itie  Btreuuis.  It  will  be  understood,  of  course,  that  there  are  occnsiunal  ex- 
copiioDS  to  ihia  general  statement  of  the  conditions. 

That  the  erosion  uftlie  valleys  anl«-duted  the  rorii:Bti<in  of  the  barlzottbtl 
benches  is  shown  liy  the  dialribiitlon  of  the  tienches  Ihemsclvea.  Tbese 
apiiear  in  many  localities  only  ns  the  crowns  of  flal-topped  hills  -,  ttto 
fifteenth  is  an  extensive  plain  along  Brush  ridgc.  but  between  timt  autl 
Chestnut  Ridge  it  occurs  only  in  the  crowns  of  hills  or  as  the  summit  of 
narrow  strips  streiclilng  from  one  ridge  to  the  other.  Bouie  bcncltcs  aro 
seen  only  along  ihe  inouniaiD  slopes,  while o;hers  line  !M>th  aides  ofnKtroi^ 
valleys  reaching  flir  fVom  the  rivers  into  the  interior  of  ihe  coumics.  All 
of  the  terraces  below  the  Incirih  arc  ahowo  along  Pike  nin  U* 
Wiiuhingtun  county,  though  (hat  stream  breaks  through  ttie  ridga 
which  shows  the  highest  benches  seen  wosl  tVnm  Chestnut  Ridge.  For  thi*» 
reason,  one  riding  from  the  Munongahela  to  Wasliiugtuu  uioug  tlit? 
Kitiional  road  rruqucnlly  descends  from  higher  benches  to  lower  ones  and 
finds  tliein  all  equally  distinct.     The  lower  tienches  cun  be  scon  Klong  th9 


-mllcyH  tot  &  consldpralik'  distance  Trom  the  National  road  inwards  lUo  river, 
and  wbeu  fi)lluwud  uuc  ilxtty  me  found  to  be  continuoua  witli  Uiose  previ- 
«usly  cmseetl  on  tlio  rood. 

Agt  and  Griffin  of  Ike  HorUonUil  Benehtt.  The  surfaces  of  tUese  benches 
ai«  ntlll  level,  ujid  ia  many  places  tbo  eBcarpmcnis  arc  ao  Disarly  perfect 
tbu  one  hns  difflrutly  in  believing  that  Ihe  flat-to|iped  UillB  are  not  ancieat 
fbnlAcattanir-  The  dpirital  covering  ia  well  preserved,  tliougli  il  uinfliats 
only  of  loose  sand  with  occasionally  a  little  clay. 

Some  may  ftuppuae.  that,  In  measare  at  least,  these  benclies  are  creatures 
of  the  imagination  and  that  they  are  merely  such  as  must  occur  in  a  region 
where  Ihe  rocks  are  of  unequal  liardness  and  are  horizontally  stratifii.'d. 
But  such  a  Bupixisitiiin  would  be  wlioliy  erroneous.  The  rocka  are  not  hori' 
sontallyetmlifled  and  the  beochea  bear  no  relation  whatever  lo  the  dipcf 
the  rocka.  Thus  in  Sprtngbiti  lownsliip  of  Faycltt:  county,  on  the  wosl 
slope  of  Chestuul  Itiilgc,  the  rocks  dip  at  from  4  to  U  degrees  toward  the 
nortli-wesl,  but  Ihe  Itneenlh  bench  is  as  ievei  there  as  it  la  on  the  side  of 
Brush  Kidgc,  eight  miles  away,  %vlierc  the  dip  is  but  one  degree,  or  at 
UnloDlown.  ten  miles  away,  where  the  dip  is  llirce  degrees,  or  at  any 
ntlier  locality  within  Iho  wtiole  region.  That  no  relation  exists  between 
tbo  stralificaiion  and  tlie  benches  is  a  (act  which  cannot  be  stated  too 
positively. 

It  has  been  suggested  that  these  benches  may  be  roganlod  as  markini; 
but!  levels  of  erosion,  such  os  liavu  been  de8Cril)ed  by  Muj.  Powell.  In  de- 
Dning  the  term,  that  oiitbor  uses  the  following  language  :  "  We  may  con- 
sider the  level  of  the  oceain  sea  to  be  o  gnind  base-level,  below  which  ibe 
dry  lands  cannot  Ite  eroded  ;  but  we  have  for  local  and  lemporary  purposes. 
Other  base-levels  of  erosion,  which  are  Ihu  levels  of  ihe  principal  streams 
which  carry  away  the  products  of  erosion," 

As  Kajor  Powell  eiiiies,  Ibe  lerm  "level"  ia  used  with  some  freedom  in 
Rfcrence  to  slrcam-lieda,  and  the  term  baae-plane  might  have  been  more 
Dpi.  Major  Powell  notes  the  fact,  that,  for  all  practical  purposes,  a  stream 
CcoMS  to  dii:pen  its  channel-way  long  liefore  the  bed  has  reached  the  level 
of  th«  lower  end  of  the  stream,  If  I  understand  the  doctrine  aright,  it  is, 
that  afler  thv  cormsivL-  energy  of  the  stream  baa  reached  its  minimum,  it  ia 
leas  rapid  In  its  effect  than  the  wasting  away  of  the  adjoining  surface  ;  so 
Uuu  oveutunlly  the  wliole  region  will  be  worn  down  to  a  sliubtly  inclined 
piano,  having  about  the  same  altitude  witb  the  base-line  uf  cnelon  or  the 
bud  of  the  stream. 

Il  Is  with  some  hesitntlun  that  I  venture  to  disagree  with  tliose  who 
wimld  explain  the  ttbcnomenit  on  iliia  hypothcsia,  for  they  have  bad  oppnr- 
limity  fiir  very  extended  study  of  surface  geology ;  but  tlie  explanation  Is 
insnfflcienl  here;  and  Is  o|>on  to  serious  olijeclious,  some  of  which  are 
il  insuperable. 

e-aproad  horlKontnlity  of  the  benches  seems  to  conRict  witli  any 
cpUnallon.  One  con  conir-i  ve  that  nil  the  strcaiiis  feeding  Ibc  AUe- 
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gtiany  anil  MonoDgalidti  ouM  n<arh  tbo  limit  nr  comuino  at  Ihrn 
liluilt  dIi'ivc  liile,  nntl  iluil.  uAcr  llial  Uiuii  liud  l«en  rMcbaJ.  llie  Mfoiir 
tuiiesof  llioae  streams  could  continue  to  luitnwiiy  tlicnuifai^  unUI  at  lcii|lll 
a  broad  und  aluiust  litirixuulul  tiutloui  might  tn-  T'lnned  on  imch  flmin,  lU 
Laving  ilie  samo  cIcTaiion.  Butsucb  u  cnnditfim  h  inliorcnll.v  ImpmbitilK 
AbiUh  Iroui  ituit,  it  would  not  BUffle«  to  explain  tlie  pbonuineiu,  (brilM 
benches  would  doI  be  boribinial,  tboy  would  tie  rlrcr  i»rnicni,  wiili«|ta' 
tie  slope  down  slream- 

ir  Hie  plains  of  south-enBt  PeRnsylrauia  and  llio  ailjniniiig  region  1i»ii 
resulted  trora  iiny  sucii  pnicesB  m  tb»t  destrila-d  by  Major  Powell  tSei" 
must  be  very  &ncieal ;  fur  altbougb  the  minliill  bivs  always  boon  very  gn*Cla 
this  region,  yet  that  very  excess  of  niinriill  Inis  be«n  Ibe  ii 
ing  too  rapid  erosion  by  encouraging  the  growth  of  regeMllon.  In  likt 
manner,  if  tbe  plains  bad  originated  ns  Hu^gesied.  tbey  would  McrmMj 
antedate  tbe  tremcndoua  erosion  by  wblcb  tlir  valleys  liclow  have  In 
acoopod  out  ;  for  often  ihey  are  shown  only  by  liiti  levultKl  tups  of  <tw 
hills  :  they  must  he  fragnieuU  of  once  (!ontinu:ins  plains,  which  hnvehecn 
broken  up  by  the  erosion  producing  the  Taliiyn  as  lliey  now  (•xIhI.  Itl» 
nemlful  tbeu  to  thrust  Uick  their  origin  lo  a  time  when  tlie  dndnugawMlB 
its  Infancy. 

In  tliia  case  the  origin  might  seem  to  Iw  ndtdily  explained.  Il  mtjtt 
said  thai  when  tbe  drainage  was  in  its  Infiincy  the  fall  of  the  atreaiotm 
iuelgniflcant ;  ibat  if  Ihu  drainuKi-'  uEisied  beliire  Lbi<  it 
thecorrasive  power  of  tbestreims  was  eriual  to  or  somewhat  gmatnrtliM 
the  rate  at  wblcb  the  axes  were  elevacud,  then;  would  Ix.'  no  didlciill]' in 
underslauding  tlio  foriuatlon  ill  tbe  hencbes  :  (iir  since  Ilie  (low  wu  ^tl« 
the  limit  of  corrosion  would  sion  l>u  reached  and  ero«h>u  n 
duc«  the  benches,  so  that  al  each  cicvnilun  of  tbe  land  a  new  bench  inwM 
be  formed. 

Bui  all  Ibis  appears  to  be  in  iliacord  with  the  facte.     Tbe  benclia  A>uid 
not  have  been  formed  during  Ibe  elevntinn  of  lite  axes,  fur  tbe  rndnin 
not  lined  verlioally  ;  tbe  elevation  was  cITecled  liy  a  Inivml  ibrust  whloli 
wrinkled  the  roctcs.     It  would  liave  wrinkled  in  like  manacr,  any  Mnu 
resting  upon  theu),  and  tbe  liorlEontallry  of  the  benches  would  liavebe 
deBtn)yed. 

The  pbenonienn,  Ino,  are  too  recent ;  the  deposits  arc  too  well  ptM«r*<d. 
If  horizontal  plains,  atiob  as  iLii'su.  Iiad  existed  so  loni;  ago,  Lbiiw  pU"* 
would  not  have  been  in  existence  to>day.  Il  Is  incredible  tbul  In  a 
with  great  rainfall.  |i«rfecily  borizontal  plains  ahoiilil  ri'tuniu  uobraiiM' 
while  valleys,  hundreds  of  feet  deep,  werv  being  digged  doI  liekiwtli 
As  already  stated,  tbe  dcpositu  on  these  bencbcn  consist  only  uf  loiw ' 
with  ocowionally  a  tittle  clay.  If  tlio  bttnchus  wern  of  ancicni  oritiln  ibb 
covering  would  be  alisent ;  the  flat  crowns  of  the  hll!s  would  be  rt 
eapticiaily  when:  the  rock  was  a  auft  shale  a*  on  (.'liuslniil  KIdgi-  and  In  tt« 
Ligonier  Valley,  where,  however,  the  liiiHxonlalily  U  couiplet*  anJ  lln 
bcncheg  purticularly  well  preserved. 


BuL  the  chumctpr  nrUjc  ileposit  uii  Ui(>sd  beiidies  showEtliul  it  couUI  nol 
have  ftcciiiiiuliilud  under  such  ixitKliliriiis  as  inui^t  Imvc  exiHled  liiul  tlii: 
plaina  rssullMl  ftom  luier;il  curraaiune  by  slrcttiis  wiib  but  sli!;lil  fitlL 
Vniler  suth  cirrumsunces,  as  lins  well  twieu  sliovrii  by  Ho}.  Powell,  tbe 
dobris  lorn  utruy  by  tribiiuiry  siri'iiins  wuiikl  bt;  diEiributed  over  the  wid' 
cii«d  flfxxI'plHin  (if  llic  main  strenni  and  would  not  lie  wa8UL<d  away  by 
tlwl  aimim.  Sudi  a  doposil  wnuld  (MJntaia  niany  tran8piirt(<d  frngments, 
fmgments,  indeed,  nt  rucks  bclongiug  not  Tnr  awny,  but  allowing 'disUnct 
Usees  of  wutcr-wear,  f»r  tlieir  motion  would  be  slow  and  iboir  exposure 
long-Gtinlinncd,  awing  lo  the  aligbt  fnll  at  tlic  ireiiBpurting  atrctnis.  No 
small  ]>eriod  would  olaiwe  from  lli»  time  or  tearing  tbuin  from  the  rock  to 
IliHt  of  dcpnuting  tlivin  on  tlic  flood'plniu  :  and  during  nil  tbis  period  they 
would  be  aulijected  to  liie  aciiuii  of  water. 

This  conditioD  is  well  ibown  nn  the  great  pkinB  strulcbiog  eitstwan! 
from  the  Rocky  Mountains  fur  huiidreda  iif  miles  and  dually  mL-rging  into 
Uiepruirira  of  the  Hissituri-MisslEsippI  Valley.  Thefu?  plains  ore  covertid 
Kith  *  deposit  wtiicl)  originated  certtuoly  accordlug  to  Maj.  Powell's  doc- 
trine. The  cliHraclcr  of  Ilie  deposit  is  nhawn  in  Ibe  cimunel-wajs  of  all 
tbe  aUwama.  Oii  top  is  au  irregular  layer  of  fine  s1lt,  whicb  I'eets  on  a 
mixed  miuw  of  Que  silt,  gravel  and  large  waler-woru  frngments;  while, 


above  all,  over  the  wbole  surface,  water- 
The  higher  benches  toward  tlie  mountain 
In  ttie  plains  show  a  similar  covering. 
often  cemented  by  carbonate  of  lime 
this  Is  not  the  character  of  the  deposit 
region  under  consideraiion. 
deiHMitx  on  tliese  ticnchea 


fragments  are  freely 
as  well  as  InuHe  on  hills  lar  out 
Tbe  coarser  beds  of  gravel  are 
nto  firm  conglomemles.  But 
in  tbe  horizontal  benches  of  tbe 
Aa  liHs  been  said  so  otlen  in  this  paper.  Lbe 
walei'-worn,  transiwrted  fragments ; 


tbe  only  thi;;[iioiiis  found  lieliing  clearly  enough  to  tbe  underlying  rocks, 
and  slkuw  uo  signs  of  having  been  subjected  to  ibe  action  of  running 
water. 

The  doctrine  of  hnse-lcveU  of  erosion,  tbougii  adoiiualely  and  iKautilVilly 
uplHining  the  conditions  cxisling  in  tbe  arit!  regions  of  the  far- west,  fails  to 
■cconnt  for  these  horisontal  benches  in  tbe  Alleghany  regi(m,  one  of  great 
Tainfall-  These  plains  are  too  widespread,  ton  nearly  bori/outal  and  par- 
aJIcl.  too  recent  and  too  nearly  free  ftom  traces  ol  running  water,  to  lie  re- 
garded as  marking  base  lines  of  erosion  referable  tjj  Bireiim  beds. 

It  is  impossible  to  aceounl  for  the  plienomena  on  the  hypotheaiB  of  a 
groat  flood's  sweeping  down  over  the  whole  region,  for  the  action  of  sucb 
a  IIomI  wonid  be  too  violent  t<)  produce  effecis  such  iis  have  been  descrilied 
In  tills  paper. 

Tbe  btnichua  bear  much  resemblance  to  beach  lines,  marking  successive 
■Ugn  of  emergence  from  a  liody  of  witlfr  ;  liut  tliey  are  nol  due  lo  base  - 
level  eriwlon  in  the  full  seniie  of  lliai  teriu  in  ibis  connection.  Tbe  areas 
of  tbe  benches  are  en  insignlHcnnl  in  many  places  thai  they  c<mld  not  have 
been  letejed  by  water  fulling  on  and  flowing  off  the  surtsee.  Such  a  process 
would  require  u  vwit  length  of  lime,  altogether  too  vast  in  view  of  the 
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rreahneHa  uf  Uic  dulrlliil  riiverin<f  tin  (bt:  IjiglU'st  liunctits.      More  Ifinn  ■ 
If  tlie  time  were  long  enough  LonilmiC  of  leveling  tlie  inslgnificam  a 
onlinury  oivsion,  it  w.ia  nol  too  short  lo  mlinit  uf  li-Tollng  Iliu  lurger  u 
nnJ  or  removing  tliu  mountains  during  the  successive  atngi^K,     Hut  no  ikjc 
leveling  exists ;  on  tlie  couimiy  the  iikountikins  and  hills  still  cxiai,  and  VJi0~^ 
nunmouB  benches  are  found  on  their  sides. 

Ilodibe  phonoaiena  hcea  observed  only  on  the  west  eido  of  tbe  Atlfiflm- 
nles,  there  might  have  been  room  Tor  supposing  ihnt  the  Imochcs  nsiiltc-cf 
front  the  draining  awajr  of  some  grcnt  lake;  but  Ibis  liypollipsls  woulil  tf^ 
tuetesB,  since  one  would  bnve  difficull;  in  flndiu^  a  sufficient  Imrrier  U  tii0 
south  or  wc«t  for  the  retPnlion  of  tin-  water.      For  in  ihoso  dlroctions  lh«» 
surface  fttlls  away  so  rapidly  thnt  in  the-  whole  of  siiutii-wcsl  Punnsylvsni* 
and  West  Virginia,  h  est  from  the  moiinlninB.  it  rnrely  rlsra  to  ovon 
feel  above  mean  tide.      Bui  there  are  dUtiiicl  benclus  at  2400  fe«  »1 
tide.     A  temporary  barrier,  1000  fcot  high,  is  IwyoDil  the  rendi  of  iwnilb* 
most  indolent  credulity. 

The  conditions  suggest  Ihiit  these  Ix-nehes  wtre  formed  by  ncMn  w 
between  tides.  Their  boriEontaliiy  niid  tbuir  excessively  cominiaiited  tt- 
posils  go  Tar  lownrd  supporting  th[a  siipiKisilion.  The  tWiturrs  clnsnljr  K- 
semble  ancient  sea  beaches  in  other  pttrls  of  the  couritfy.  Buch  m 
ticm  involves  a  submergence  to  n  distance  of  more  llmu  SUftO  (eat  above  lln 
present  line  of  mean  tide ;  and  Ibc  submergence  would  hai 
wbitt  greater  to  account  for  Ibo  even  cn-'iilH  of  tbe  Allt^t;hunies  nnd  othH 
ridgea  west  from  the  Blue  Ridge,  Horironiality  of  creat  rharactnrlia*  •! 
those  ridges  as  far  south,  at  Ica»l.  as  the  New  river  of  W<?bI  Virginia,  (n 
there  they  looii,  not  like  niountaius  as  gencruUy  undcrstuod,  biit  mllier  Ilk 
a  succession  ofgigantie  waves  which  hiivc  not  approached  near  cuougll  li* 
shore  to  show  signs  of  breaking. 

To  soma,  perhapa,  the  absBnco  of  marine  fossils  may  Iw  regarded  •*  » 
vital  objection  to  thia  hypothesis.      Bui  not  so.      Tbe  du'tril'il  covsrlngts 
loose,  not  compact,  and  tbe  occurrence  of  fossils  would  be  a 
piise.     Their  alisence  is  not. 

Immense  deposits  occur  in  tlie  Itocky  Mountain  region  which  are  un- 
quRStiouahly  of  marine  origin,  yet  over  great  areas  tlioy  uontatn  no  ti 
of  fossils.  The  enormous  rod  sandstone  seen  along  titc  iwat  fkce  of  tbt 
Rocky  Mountains  in  Colorado,  ts  to  all  appennincc  dvvoid  of  fossils.  : 
lar  conditions  exist  In  the  sandstones  of  tbe  Upper  OretAcoons  or  t<i^l^ 
scries  in  by  far  tiie  greater  part  of  Colorido  and  New  Mexico.  Thtiy  Tnt- 
quently  contain  f^coids  and  remains  of  other  plants,  but  anlnial  p 
are  absent  from  the  loose  rocks.  But  bore  and  thcro  culureous  or  fl;mi^- 
nous  materials  have  rendered  the  Rtcks  compact,  and  in  such  case*  gtnlo 

Of  like  ca^racter  is  an  instance  mentioned  lo  me  by  Pmf.  CI«lhlv, 
Lower  Carboniferous  sandstone  In  Scotland  la  cckhrated  as  a  rvpuntoryof 
fiissil  trees  ;    but  though  searched  diligently  at  many   Ii>c«lltt(»  during  i 
wliole  generation,  it  failed  to  yield  even  a  single  relic 


c  of  animal  life  asiil 


***■''  [j3t«venKm. 

}I»vcmbcr  of  1877.  wlien  »  Myliloid  slicll,  which  is  nB8ociaie<l  wUh  Orlho- 
«*nu  unil  other  forms  ot  marine  li(i^  elsewhere  in  Iho  district,  wiis  fimnd 
Jnaide  tlic  cast  of  n  LtpidotUndron.  wliere  it  had  boon  prescrviMl  by  the 
superior  Usnini-ss  of  the  maturiui  in  whicli  it  wna  iml>ei1deil. 

If  fuMils  were  ever  present  in  the  dotiitus  coveriog  these  benches,  they 
Imto  boon  diasolvctl  out  by  ordinary  wiiter  or  by  water  carrying  Cftrlxinic 
As  the  coating  is  merely  incoliereDt  sand,  all  animal 
VHnalus  wuuld  ba  luached  out  of  it  in  a,  comparativdy  abort  Ituic,  while 
lonla  (if  n'Dod,  which  occasion  ally  occur,  would  he  unnffuctod.  In- 
tacm  of  Ibis  kind  are  commoD  enough,  go  that  tUey  need  not  be  rBierred 
B  detail. 

n  abJeotioD  lo  the  nmrlno  origin  of  tliose  licnchus  may  tie  found  in  tlie 
«xlatenM  of  fresh  water  fonns  on  the  sumiait  of  Chestnut  Ridge.  That 
suoli  foriuH  do  occnr  ibere  seems  to  be  iilU)getlier  probable  from  the  lesti- 
■MMiy  of  sererni  pcrsnns,  but  I  have  been  wholly  uaitble  to  di9Cover  Che 
IncklitiM,  although  I  have  made  diligent  senrcb.  The  Biieita  obtained  al 
tbv  suinmil  of  that  rid^e  noHr  the  National  road  could  not  have  been 
I,  for  close  examination  of  the  sand  on  several  uccoaious  yielded 
a  fragtnont. 

s  of  fresb-watcr  mollusks  do  occ 
plarcs  aarx  occupied  by  ponds  such  ns  tliose  ni 
north  fhim  Ihf  National  road  and  very  near  tlii 
the  grpril  Lower  Curbonlferoiis  limestone  is  eicL-edingiy  Civorable  to  the 
growth  of  molhislcs.  This  explanation  is  the  more  acceptable  because 
KCf^ordins  to  the  slatements  made,  the  specimens  are  too  well  preserved  in 
Adtnit  of  the  supposition  tliat  tliey  had  Iwen  cnUimbed  for  any  cnnsldcmble 
length  of  lime.  They  still  retain  the  epidermis.  Such  being  the  case  tbeir 
presence  bits  no  be«ring  wliutcver  on  the  age  or  origin  of  these  benches. 

If  tbete  benches  are  old  beach  lines,  as  seems  by  no  means  improbable, 
tlicy  thuw  tbaU  at  some  period  nines  the  glacial  time,  the  seii  has  covered 
ttegrealerpart  of  the  continent,  certainly  submerging  the  present  auminit 
llneuf  the  AtleghanitiB  in  PenDByivunia.  This  would  confirm  the  surmise 
^flhnd  by  Dr.  Ulicheockln  his  "  lilustrBtinns  of  Surface  Ocology,"  when 
g  the  sea-l>eachcs  found  along  the  streams  of  New  England. 
The  lowest  of  these  lynches  is  at  1100  feel  above  tide.  This  Htatcment 
bo'dsgoud  only  for  the  emreme  north- wostem  part  of  the  area  examined 
e  Llgonier  Valley  the  lowest  liorisonlni  bench  is  at  a  greater  altitude, 
V  to  southern  Somerset  county.  Of  necessity  the  horizontal  benchea 
d  when  the  drainage  was  re  esiabllahed,  tliat  is  when  the  line  of  sub- 
mit billow  ihc  stream  beds  previously  existing.  When  the 
r  sauk  below  1100  feel,  it  fell  below  that  level  in  this  region  and  the 
r  Mri«a  of  terrarcs  hvgan  to  form  ;  but  further  west  and  south-west, 
V  the  elevation  of  the  country  is  less  than  within  the  area  described, 
.1  lieiieliea  should  he  found  iit  iiltitudus  l(-i«  than  1100  feet  above 
■^We.  possibly  'lown  lu  wiliiiii  u  very  lillle  wuy  uIhivh  llic  tide-level. 


r  on  the  crest,  they  mark 
r  to  bo  seen  at  a  Utile  way 
The  preiieDce  of 


Htereiuwn.t 
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The  rivor  leiTaoes  fel>  Jowq  strenin  ami  nrL-  ovureil  by  irregularly  Iw! 
dod  sand,  clay  or  gravel,  containing  liunBiwrted  fragmpni*  wlilch  Ltie 
been  rminded  by  tlio  acUon  of  running  wiiler.  When  followed  U|>  ibir 
Btreams  tJiese  terracCT  show  dllfereinTS  Kimmg  tlininw^lvw  In  iJcpwif 
slope,  so  that  eacli  U  inerged  sooceBsively  into  iLe  next  hiubor,  otilll  UiK, 
which  Ht  Ibe  mouth  o(  tlie  sirmini  Is  the  rivor  "hitiiom,"  brtYimw iIm ml/ 
termct?  and  is  lost  at  Inst  in  une  of  the  luwer  horlzoiiliti  Ix'aohesi 

For  the  moat  pnrt  Ihu  lermces  otvur  at  thu  santu  eleviitinn  nn  bolli  iUm 
of  tlie  fiiream.  being  divided  by  ibe  channel-way  }uat  as  the  ptmeni  "M 
turn"  is  divided.  BninetiincB  n  single  terntee  nnd  nccuiunnlly  ibe  wtinlf 
seriea  of  lerniceB  is  wnniiug  on  imv  side  of  Ibe  sireum.  In  such  a  ca 
denr  enough  that  croslim  was  ctmflned  to  one  aide  an  ns  lu  retno 
traces  of  the  terrace  or  to  prevent  the  formation  of  the  tcrrraccn,  jwlvil 
Been  in  tlieprescnlulmDnel-way,  the  "  1  »ot torn"  being  priwem  often  on  mlj 
one  side  wlilk  stratified  rocks  reach  lo  the  water's  edge  on  tlie  oppcsll* 
aide. 

As  slated  in  my  reinn.  on  the  Oreeiic  nod  Wnsjiinglon  district  of  P 
sylvania  (1875),  these  lerrucea  are  meruly  Hhelves  iu  the  rock,  on  wbU* 
thin  coat  of  detritus  rests.     Mr.  O.  K.  OillK-rt,  In  his  Memoir  o 
Qeology  of  the  Henry  HmmlalnB,  doacritieii  the  occurrence  of  silalla^Ul^ 
races  in  those  momitains.* 

These  terraces  llieu  do  not  fall  in  the  same  category  nltli  titoee  detcribul 
by  Dr.  Hitchcock  in  Ida  "  IlluBtrfttlons  of  Surface  Guology,"  for  thoMlo' 
been  eroded  from  valleys  previously  nilcd  by  gravdis.  No  evtdeim  '■■' 
l>een  found  suggcsling  thai  any  valleys  of  llial  sort  exist  in  the  H 
under  couBiderntion,  while  there  Is  good  reason  for  belinving  Ib»t  Um  al- 
leys lined  by  ilie  river  terraces,  described  in  ibis  paper,  were  not  In  *iM- 
ence  to  be  filled  with  gravels. 

The  terraces  below  Plit«burghontlie  Ohio  river  are  covered  bf  adi. 
consisting  largely  of  northern  drift  brought  down  by  the  Alleghany  ui>l 
Beaver  rivers.  No  such  material  la  fonnd  slnng  the  HonnngaheU  and  rt 
rivers  south  from  the  Ohio,  as  they  flow  iilUigvlher  beyond  tlic  «i]lli«f» 
limits  of  the  drift.  Bui  their  nge  is  ns  clearly  shown  as  in  Hint  ofllie  l«f- 
races  on  the  Ohio.  The  flnb  terrace,  at  New  Geneva,  on  tbu  Monoo0b> 
lo,  has  a  layer  known  as  the  "  Bwnmp  Cluy."  wldeh  ciintnins  mnch  lu'^' 
rotted  wood.  With  the  wood  are  bcrriCB  like  those  of  the  black  Iwv  "^ 
in  the  sqme  clay  a  well-preserved  acorn  cupnle  was  found.  In  the 
vicinity,  us  well  as  near  Mot;gantown  In  Wcsl  Virginia,  the  third  ti 
shows  many  Unio  shells  In  an  advanced  atnge  of  demy.  ivhllenlBdc'' 
non,  on  the  Monongahela.  much  wood  is  found  on  this  lurraco.  ITrtf  "" 
third  terrace  is  older  than  the  second  and  thai  (his  is  older  tlian  ilw  ri"** 
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ml  Itjr  tb»  eoodftloB  «f  the  Unio  abelh  on  l)i« 
sevonl  Umuxa.  Far  Ibnac  on  tlie  lirM  are  Ti'Dslier  tli:in  tliase  nn  tlie  sec- 
vfvia  &i>d  tliow  on  ihe  mcoqi)  uri:  l^cslier  limn  thoso  on  llie  third  :  wliile 
v  upparuntly  tUc  mnie  with  those  now  exiBtlas  in  the 

B  the  ilupiisiu  <in  the  flrsl,  sccnnd.  tliirtt  nnd  fiflh  terraces  are  (lis- 
irigln,  ilii<re  would  icein  lii  lie  good  roason  Tor  supposing 
[be  rnlle^s  buluw  tlii!  higliesi  tit  Ilie  terraces  are  n)so  of  recent  origin. 
II  been  suggested.  Iiuwevcr,  ihat  llio  lorraces  resulted  only  from  re- 
bg  of  the  sides  or  vulleys  whicli  liiui  been  digged  out  previously. 
~  I«  suggestion  scorns  to  Im  hiirdly  in  accord  with  the  faets. 
uet  iM  remembured  that  thu  siroams  flow  on  s  rock  bollom,  so  that  llie 
it  the  lowest  |>oint  ever  rcnched  by  them;  thai  there  is  no  evi- 
blbiu  Tut,  going  to  show  llial  any  gmvel  dejioBils  ever  existBCl  along  the 
lOtlgaliela,  so  as  to  make  its  valley  like  that  or  the  Ohio  at  Wheeling  or 
Steuben V i il e ;  Uiat  the  deposits  on  the  lerroce  Bhelres  are  not  remains  or 
tkIIcv  gmvcls.  hut  simply  accumulutlons  or  material  brought  down  by  the 
ind  dlsiributod  tia  the  matter  bn»  been  distributed  on  the  prcseut 
.. "  R>x:ky  iMuks  are  shown  at  the  iiioiiihs  of  trlbutnry  slreams. 
0  valley  been  filled  by  gravels,  it  is  incredihlo  Ihnt  even  the  most 
Klieosive  erosion  could  have  Tailed  lo  leave  some  truce  of  tliejr  exiet- 

The  elruclure  or  the  valleys  below  the  liigbest  terrace  is  very  different 
trniu  thnt  ohiiFiTed  iilinve  It ;  for  In  the  upper  poiiinn  the  sides  ar«  gentl][ 
tkilMDg,  whereas  beluw  the  highest  lermve  they  become  steep  almost  at 
ODoe.  Atiive  the  Hue  of  that  lerraec.  the  VRlleys  at  the  smaller  streams  are 
bmai)  swales  wiili  sinooili  sides,  while  below  ihat  line  the  sircaine  usually 
flow  in  gorges.  The  abruptness  at  this  tmusitlon  from  gentle  tn  abrupt 
walls  shows  thnt  erosion  had  been  long  at  work  ou  the  upper  part  of  tbt) 
tullerys  luid  tUnt  it  begitn  in  the  lower  part  at  a  comparatively  recent 
period ;  in  other  words,  that  the  lower  partton  was  eroded  alter  the  upper 
partian  bud  acquired  ils  preeeni  [iirm. 

TItn  river  Icrracf-s  are  relics  of  river  beds,  such  are  the  present  "Imt- 
lom  ;'*  and  the  valleys  beluw  llieline  of  the  highest  river  terrace  have  been 
epxled  since  Ibe  drainage  system  was  rc-eHtahlished  by  witlidrawai  of  the 
tergiug  flood  lu  lieluw  the  line  of  the  former  stream  l>tds. 


1   flow  : 


[idily   froiu  the  tue 


.  Thnt  the  erosion,  to  which  is  due  the  geuifral  configuration  of  the 
»  ftbovo  the  line  of  tb;  highest  river  terrace,  began  even  liefore  the 
iun  uf  Ike  anticlinal  axvn  nnd  continued  until  the  region  was  sub- 
n  |Niat-glneial  ijme. 
Stt^nil-   TliBl  the  luirixonlal  lieudiea  are  due  to  the  re- working  of  pre-ex- 
iatiug  valleys,  and  that  Ibty  mark  ■lagescf  rest  during  the  emergence  of  the 
:nl  fruut  tbe  submerging  fliH«l. 
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T/iird.  Tlml  l!ie  river  tcrracts  nnd  Uie  vnlleys.  whlcU  tliey  liDe,  ^« 

!  formed  after  liie  drainage  system  had  lR>cn  ro  esinlilisiicd  by  wUhdrawta-l 

I  the  water  to  a  level  below  tliat  at  wbidi  the  Btreams  hud  previously  flow  «  ~ 

It  wilJ  be  seen  that  lite  last  conclusion  lends  to  one  of  wider  ap[di(ati^ 

So  long  time  Uad  elapsed  between  the  bcginniQg  of  this  drainage  and 

coming  of  the  great  dood,  thai  deepening  of  the  wnter-ways  hnd  tietio' 

.  more  rapid  thun  the  general  wasting  of  tlie  adjacent  Miunlty  ;  for   ' 
And  rompanitively  gentle  alopea  down  to  the  tine  of  the  highest  river  S' 
race.     But  after  the  drainage  had  been  re-OBtablished,  the  Tnte  of  Sow  bx* 
have  been  more  rapid  than  before,  so  as  to  increuae  ilie  corrasWo  powei" 
streams  to  far  beyond  what  it  liad  been,  for  in  tlie  newer  parts  of  ti 
'   Talleys  the  sides  are  abrupt.    There  must,  therefore,  have  been  a  chan^ 
'  uf  altitude  willi  respect  to  lide-level,  lo  lead  to  this  increased  rate  of  tto— 
and  the  consequent  Increased  speed  with  which  the  channel-ways  we* 
deepened. 

It  would  appear  then,  that,  after  the  submergence  following  the  glacis 
period,  tlie  continent  ro»e  to  a  greater  height  than  It  Iind  beforu  the  stil^ 
mergence,  or  that  the  occnn  was  drawn  od'  \n  a  lower  level  than  Intforc 
the  result  in  eilher  case  being  the  anine — to  depress  the  mouths  of  Uf' 
great  rivers,  to  Increase  the  fall  of  Iho  streams,  and  tborcforo  to  catis*  tb^ 
deepening  of  the  channel- ways. 


Thi  Pkilotophy  of  Iht  Siblieal  Aetount  of  Creation. 

By  Aug.  R.  Orate.  A.M. 

(Bead  before  the  Amerifan  Philaiophieal  Society,  September  19,  1879.) 

Mr.  Grote  introduced  his  subject  with  a  list  of  works  which  he  had  enO-    " 

suited,  by  the  foilowlng  authors :  Eeil,  Kueuen,  Colonso,  Block,  ShariK*- 

Haverick,  Geiger,  Goldiiher.  Geo.  Smith,  Delitzscli,  Cory,  li.  C.  Rawlitt^ 

son,  Geo.  Rawlinson,  Von  Herder,  Arnold,  Spiegel,  Simrock,  Max  MQIIer. 

and  Prof.  AdolF  Duschak. 

He  then  gave  iu  brief  the  historical  distribution  of  the  Sberaiticlangaagc^ 
and  their  literary  remains  ;  fuUowing  this  with  the  Hebrew  text  {in  Efi' 
glish  lellers)  of  the  first  two  chapters  of  Genesis,  and  in  opposite  colnmitA 
his  own  translation,  with  that  of  the  authorized  English  version  iu  pann-- 
thesis,  thus  : 


20.  Vayyomor  Elohlm  Tishr'tzo 

bammajiin  sheretx  nefcHh  cliayyah 
T'of  y'ofef  alUaaretz,  al  p'nay  rukco- 
bU  hashamayini,* 


m  And  Elohim  (God)  sud :  Lo*- 
the  waters  abound  with  (bring  fort]> 
abundantly)  creeping  (the  iDtiving> 
creature  living  (that  iutU  life)  ».nA 
fowl  shall  fly  (that  may  fly)  rIiut^ 
the  earth  in  the  face  (Id  the  opva^ 
of  the  expanse  (Armament)  of  betw 


'yulncIicaHy  tho  worii   "  v'of "  (nnil  fowl)  busliIoR  liolng   Uie  aubjHol  t 
"ruff  IKliiUI  Oyjnii.y  lu'ThPoliJi'ilof  ■■  Ylslir-tf-ii"  i.iIimuii.I  wilhl.    Theoon 
miiii  Kngllub  veritnii  glvct  llcJlcIuBlvcly  iw  llie  otijci'l,  ■.oil  nUiUioBiis  n  rel»llv' 
prououu  undentood. 


Anil  U)  tills  verso  lie  drew  special  fttlcntioo,  snliso'iucntly.  as  slmvfing 
thnt  ID  lilt  Elohisiii:  QeneeiB  tlie  fnwifl  ware  described  as  ueuted  nut  of 
the  waltire ;  whereas  in  the  Jehovlsilc  Oonaisis  (2 :  10)  it  is  said  : 

VayyitKer  Tahveli  Blohim  min  And  out  of  Ibo  ground  Ynhveli 
tia'AdHmikli  koi  cliayjiAtli  haBsodaili  Glotiirnitlie  Lord  Oiid)rciritied every 
r'nith  kol  of  kashslmmayim  vayyiib-  beaat  of  tlie  field  and  every  fowl  of 
hfti  el  lia-adnm.  &c.  Ilie  lienvon  (nir)  and  brought  (tbcm) 

before  the  muii  (unto  Adam),  &c 
Tbe  "literary  criticiBin"  witii  whicli  Ilio  autliur  follows  these  chapters 
discusaea  tbe  evident  dlaiinctnoss  of  tlie  two  narratives. 

"Tliey  differ  in  almost  every  particular,  in  the  arrangeinont,  in  the 
fiicts,  in  tbe  nnme  of  the  Deitv.  in  tbeir  object  and  lastly,  in  tlie  laniriiags 
iiBe«l>  The  diOcrenl  arrange  men  Is  of  the  two  accounts  need  hardly  be 
pointed  out. 

"In  ihc  fir"t  account  we  have  an  orderly  progres-iion,  n8ubdiviaion  of 
the  whole  dr^Jna  into  acts.  After  each  act,  occupying  a  day,  the  curtain 
drops;  the  worli  must  buve  lieen  done  in  the  niglit,  aa  the  day  buglns  with 
the  evening,  althnugh  we  are  somewhat  puzzled  lo  understand  how  tbo 
author  could  bave  imagined  "evening  and  morning'  before  tbe  crention  of 
tbe  sun. 

"The  second  acconni,  nn  tbe  other  Imnd.  beginning  Ch.  11.  4.  haa  no 
division  of  time  at  ail,  nor  is  there  an  onieriy  subdiviaion  of  evenls ;  all 
evenis  are  only  told  with  rcfereno'  to  one  cuniral  fiict,  tbo  creation  of 
[Mn.  A  comparison  of  the  facts  narrated  in  each  shows  the  following 
differences : 

"The  first  account  l>egins  wllh  Chaos,  as  in  the  Oreek  Cosmogony,  the 
AtBl  dirTereniinllon  being  lietwecn  ligbl  and  darkness  on  tbe  flrsi  day. 
The  second  day  brings  about  tbe  division  between  heaven  and  earth.  On 
tile  tliirt).  land  appears. 

"The  second  account  opens  with  the  ciii'Ib  as  a  dry  arid  plain  wilhoiil 
Vegouiiiun  and  animal  life. 

"In  the  first  account  tbo  oirth  is  made  to  produce  the  hcrlia  bearing 
»ceti  uiil  tbo  trees  bearing  fruit  with  setni,  independently  of  rain  and  human 
4iterference. 

•*  In  Uie  Mcond  account  tbe  herb  of  tbe  field  does  not  grow  until  it  has 
^tDcd  and  man  bos  Idled  tbe  ground,  though  we  are  not  lold  whence  lie 
tblained  ibc  seed  to  plant,  nor  how  the  UDCultivated  plants  origiuaied. 
Uan.  however,  nppews^rif  on  the  ground,  while  in  the  first  account  he 
!•  tbe  iaiit  object  of  creation.  In  tbla  act  itself  a  variety  of  divergencii» 
roay  lie  nuied. 

"  In  the  first  accouut  man  is  made  in  tbe  image  of  Elobim,  in  the  second 

ain  mention  is  made  of  bis  "god-likenetis,"  (ui  the  contrary  we  find  that  it 

"^nw  quite  against  the  will  of  tlie  Deity  that  lie  should  become  so,    Andnfler 

)m  boil  becorae  so  by  the  advice  of  the  serpent  and  the  curiosity  of  Eve,  he 

l>BOa  JMta.  Pinixis.  soc-  svni.  104.  2o.     pihntbd  not.  B,  187». 
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\  b  driven  from  the  Unrdcn  of  Eden  for.  snys  YnhveU  Elohlm  (CIt.  Ill,  »^B 
'Bdiold  tliB  maa  lina  becnmo  tike  one  of  as  to  know  ^ood  aai]  «ril."  ^»    - 
IS  the  aerpent  had  fiireliild  in  tlie  antue  chapter  (venofl)  ;  "for  C 
niiws  thnt  on  the  ilny  of  your  eating  thorcrrom.  your  eyes  will     tJ 
I   opeulKl  iiud  you  will  be  like  Elohim  knowing  good  and  evil. 
"In  Chap.  II.  37,  man  iscrealod,  male  mid  funialo. 

" In  Uie second  EK^cuunl  woman  appears  iinly  nftern  sargic^tl  operation^   ' 
"  III  the  first  nrxuiUQt  the  birds  appear  on  the  HHIi  day.  the  wild  beusi^ 
I  and  domeiticaUd  cattle  at  the  beginning  of  the  sUili  day,  nftcr  which  fnf-^ 
[  low9  the  creation  of  man,  raala  and  fciuale. 

"  In  the  second  account  Adam  Is  fltst  mode  alone.  In  a  manner  to  which 

:  find  no  rcrerence  In  ihe  flrst  nccouni.     Then  the  'heust  of  the  Held  aDd 

the  fowls  (if  the  Heaven '  are  made  by  Yaliveli  Elohim  from  the  ground 

before  woman  is  created.     Murk  also,  tliiit  Ural  hou9ts  and  then  fowls  are 

maile  by  Yalivuh  Elohim  himself,  out  nf  the  jjnnind,  in  the  same  wiiy  m 

Man  ;  but  in  the  flrst  acconnt  the  fowls  are  produced,  at  command  on  tlie 

L  fifth  day,  out  ot  the  aaCer,  and  beast  and  cuttle  are)  brought  forth  by  the 

1  eartli  on  the  aixih  day. 

"The  first  account  knons  nothing  of  the  Oitrdea  of  Eden,  of  the  four 
[  rivers,  of  forbidden  fruit,  of  the  naming  process  and  of  matriiuony. 

"The  second  does  not  mention  the  creation  of  heikvcniy  bodies,  af  the 
I  flehcs  and  'whales,'  and  of  creeping  ihloga.    It  knows  noUiing  of  'Testtve 
uions '  and  of  the  Sabbath. 

"In  the  llrst  accouni  Man  is  given  unlimited  control  aver  the  wliolc 
I   earth  and  all  antnuil  creation ;  in  the  sucond  he  is  simply  Ihu  gardener  of 
Edeo." 

He  next  disciiases  the  difference  between  Ei'ibiin  and  Tuhveh  Elohim 
as  names  for  the  Creator,  and  infers  that  the  first  account  wna  pennvd  liy 
an  Epbralmite,  and  the  sL'cond  by  a  Levite,  who  otuilled  mention  uf  tlie 
Sabbath  because  the  Levltle  tendency  woa  to  refer  all  festivals  tu  the  Exo- 
dus, the  Sabbath  included  (see  Deut.  5 :  15) ;  whereas  the  Elobistic  Sab- 
bath was  an  adaptation  from  the  planetary  (Saturn)  woraliip  of  pre-Lcv)lIc 
I  times.  "The  Hebrews  were  unduobicdly  Zabwtns  in  the  early  stHgM  of 
their  development;  in  evidence  of  wlilah  we  have  ilie  word  Sh<tbbah,  to 
swtiur.  fhtm  Shebbah,  seven  ;  i.  «.,  awearieg  meant  to  call  the  si-ven  stars 
It  gods  to  witnesa.  We  And  Amoa  (5:  20)  rcproncUlng  itiem  with  worcl.lp 
I  oIfMj(un.8Alurn." 

I!  Yahvlsiio  ncconnt  lias  a  different  object  In  view,     Wlicn  K  wM 

I  oommltii^  to  wriilDg  the  priestly  dominion  must  have  hncn  ainady  very 

f  pronnunecd."     ■■We  hour  Yahveh  declare  (U;  fl>  that  tlii;  wiekudncaa  uf 

s  great  on  the  earth,  and  the  Instinet  of  the  imaginations  of  hia 

licanwusonly  evil  day  by  day."    "Caiu  and  Abel  hringsacfific(M"t4:  S.i). 

*'  In  tlio  liistory  of  Noah  we  find   tlie  distinction  of  clean  and  Quctotii 

llie  geographical  notices  (v.  10,  14)  we  ui!iy  learn  that  Ihc  iraile 
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wlih  India,  npcneil  by  Soloroon  CH"S.  075  B.  C).  musl  bnve  seitled  down 
loiiapkunidcH." "  Considerable  time  elniieed  from  the  first  partner- 
ship of  Solomon  wiili  Uirara,  bufure  India  l>ecaDie  wi'll  known  and  its  gold 

pruTorbiitl. "     "The  Euphmtes  was  tUe  chief  river since  the  mnin 

IroublM  of  Lbo  Jaraulitus  originale<i  Ihefluu." 

The  niiUiiir  ilicn  gave  a  chapter  on  tlie  "Testimony  of  Archteology," 
d««cril>[iig  lliu  Assyrlikn  tiitilets  of  the  Qeneiis,  Deingc,  &c.,  and  laid  siwciitl 
tlrimon  ilie  occurrence  of  the  deity  It  \a  the  Clialdenn  Pantheon,  "slitud- 
lag  at  tie  heodi  the  fountain  and  origin  of  deity,  equivatenl  to  llic  Hebrew 
El.  EloaK,  with  ils  plural  SUihim.  and  of  the  Araliic  JIJaA." 

*'Tho  word  used  in  the  Hebrew  text  of  Gcncsia,  and  imnslaled  Qod.  is 
F.Inhtni,  n  pUirHJi  but  the  verbs  and  priiniiunH  agreeing  with  it  are  all  in 
Ihc  singular,  excHpllng  in  the  acuiunt  of  the  sixlh  day.  The  twenty-sixth 
Terse  of  (he  tlrsl  cliapter  of  Qenesis  rends,  '  And  Elulilra  said :  Let  ua  make 
man  in  uur  Image,  aficr  our  likeness.'  Tlia  twenty -seventh  verse  again 
returns  to  tlic  singular  by  bvcinniiig.  'So  KInhIm  crunU-d  the  man  iu  his 
own  image,  iu  the  image  of  Elohim  created  he  him.'  We  see  then  the 
noun  signil^ing  the  Deity  is  plural,  but  conceircd  as  a  unit  in  its  creative 
power. 

"And  now  let  us  look  itt  the  first  verso  of  the  account  of  tlie  fourlli  day 
and  ih«  fillli  Chaldean  tablet  <iuotcd  above  in  full.  '  It  was  delightful  all 
lluit  WHS  fixed  by  the  (Jreal  GimIs  (/Wnu.  Hebrew  Elohim)  alara  their  ap- 
pearanee  in  figures  of  animals  Ih  ami-aged.'  Exactly  as  in  the  Ilubrow 
t«xi,  the  noun  is  In  the  plural  and  the  pronotm  and  verb  In  the  singnkr, 
Mtd  this  is  kept  np  thriiuglioitt  ihe  whole  account.  Thus,  under  the  lest 
of  the  linguistic  crucible,  ihisdiSerence  also  gives  way  and  the  ideniity  of 
tbe  Holircw  and  Chnldcnn  accounts,  not  only  in  their  incidents,  hut  even 
ta  iboir  fundamental  mythological  notions  must  be  nceepied  as  proven." 

He  then  discussed  thi'  prolniide  datu  of  tlie  Chaldean  originals  of  the 
AhsyriAn  tablet  atones,  and  "lbs  conclusions.... reached  may  be  thus 
briefly  slated :  The  legends  having  existed  for  a  long  time  as  oral  tmdl- 
linns.  Were  committed  to  writing  before  the  union  of  the  kingdoms  or 
before  2m  B.  C,  when  Abraham,  according  to  BiblicBl  chronology,  was 
not  yet  lairn.  Tlic  cnrlicst  date  assigned  to  the  composition  of  tlie  Biblical 
records  is  the  lime  of  Moses ;  this  dale  Is  positively  established  through 
bi«ruglyphica1  inscriptions  to  be  that  of  tlie  king  Menephthah,  the  Phaiwih 
itibv  Exodus,  who  fbllowcd  his  father  Itameses  II.  on  the  throne  in  tbe 
^MS  B.  C.  According  to  this  Ihe  Chaldean  account  of  Genesis  would 
I1I7  toon  years  older  tlian  Uiu  comiHMition  of  the  Biblical  legends." 
ir  glvlDg  "  parallel  myiha  "  from  other  races  and  nations,  the  autiinr 
^AfA  his  paper  with  "The  testimony  of  facts." 

"At  the  ouiael  it  will  be  seen  to  be  foreign  to  our  pur|iose  to  introduce 
hsro  any  evidence  iu  proof  of  the  reality  of  the  process  of  Evolution.     But 
Bzlsting  evidence  thai  lliiogs  have  been  brought  to  their  pruaent  eon- 
Kbjr  *  alow  process  of  succettiion.  In  which  the  more  simple  forms  pre* 
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ccdcil  llie  more  complex,  is  unHoimously  conceded  by  all  wlin  Inure  invt»ti- 
gnied  uny  branch  tif  natural  ecienc«.  and  L-BeeiuiiUy  cuiitradicW  lUe  «udilcn 
and  supnrate  origin  of  tilings  deducible  from  tlie  at^ounl  in  Geneaie.  Willi 
lliia.  It  will  be  BulHcient  tf  we  point  out  in  h  briaf  way  tbe  Tncls  diEtcovored 
by  science  wliicU  contradict  the  acnmnt  of  creation  in  OcnostB,  whvtber 
we  accept  llie  sequence  of  plants  and  animals  recealed  by  a  study  of  fnssiU 
and  liFiug  Icinds,  as  indicating  a  genetic  connection,  or  lU)  being  insuffldi-'nt 
gnmnds  for  such  a  conceplion. 

"From  internal  evidence.  Genesis  innnt  humogenctiusin  its  composition. 
bs  we  liavc  already  seen.  An  originally  detacbcd  portion  having  a  difTercill 
tmmedliile  source,  terminates  wilb  tlie  thii'd  verse  of  ibe  een)ud  clmptor, 
and  it  is  quite  evident  llmt  in  dividing  tbo  text  into  cbuplera  a  mlstAke 
bas  been  committed  In  this  insUnce ;  tbo  second  cimpter  sliuuld  begin,  ir 
an  arbitrary  division  into  cliaplcrs  is  intended  lo  help  tlic  cumprehDnsion 
of  llie  text,  at  its  fourth  verse.  Tliat  these  two  accouniB  contradict  ewii 
oilier  is  plain.  Tlie  first  account  affirms  thai  wlieii  God  crciiied  mnn. 
'male  and  female  created  he  tbetn.'  The  second  account  as  positively 
declares  tlint  man  was  created  in  the  person  of  Adam  as  onv  sex  anil  soli- 
Inry.  Finding  that  sucli  a  creation  was  incomplule  and  useless.  Uie  Oeily 
nwde  woman  not  nut  of  the  ground  or  dust,  but  of  a  bane  of  man  bitnself. 
At  one  time  one  can  readily  conceive  that  such  a  liclief  could  be  sctiously 
entertained  when  we  read  tbe  accounts  given  by  cxitting  savages  of  tlieir 
own  origin.  But  it  never  fur  one  moment  occurs  to  us  to  credit  such  con- 
ceptions. Tlio  i deal islfl 'have  been  busy  with  Ibis  accimnl  of  iho  origin  of 
woman.  It  is  taken  as  symbolical  of  the  marriage  state,  of  the  de[>cndenc« 
of  woman  upon  mau,  '  bone  of  bis  bone,  flesh  of  his  flesh.'  But  to  tbe 
uncultured  races  M«ir  fairy -stories  are  real,  they  lielleve  Ibetu  oa  Rumnn 
Catliolics  believe  modern  miracles  and  Proteslauls  ancient  miracles. 
Among  tlie  people  wlio  originnte<l  ibis  fairy-tale  of  llie  origin  of  tfac  first 
pair,  the  story  pnsscd  lor  clrcumstatitial  fact.  It  satisfied  tlieir  uataral 
enquiry  as  to  the  origin  of  llilngs,  and  il  arose  onl  of  their  mental  status. 
But  luosk  us,  who  have  gone  beyond  their  mental  condition,  to  still  accept 
It  as  true,  is  unreasonable,  and  it  is  quite  impossible  that  wo  should  comply 
witli  sncli  a  request. 

"In  the  second  account  tbe  events  of  creation  are  given  In  a  diflferent 
order  from  the  first,  and  this  account  Is  throughout  mure  drcumstniiUal. 
The  Garden  of  Eden  is  ilescrihed,  and  this  has  lieen  lately  idenliflod  witli 
the  mythological  center  of  the  ancient  Cbaldeaii  I'untheuu.  Before  both 
accounts  were  cast  In  ilieir  present  fossil  condition  in  the  Hebrew  Bible, 
they  prohahly  had  a  connection,  as  we  have  seen  In  a  preceding  cUnptcr, 
and  iiitd  undergone  a  development  in  wtilcb  liotli  had  lost  aomtiihitig  of 
their  original  form,  tbe  first  account  more,  tbe  last  less. 

"The  first  account  in  the  first  chapter  of  Genesis  may  be  now  comfiarcd 
with  the  facts  ascertained  by  science.  We  must  believe  (bal  tbu  luxt 
should  1)0  understood  liliirally  when  it  s|)enlts  of  'ilay'  and  'niglit,' 
becausfwith  lh;s  reading  it  agrees  with  tbe  context.     From  tlie  alternation 
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or  llglil  ouil  dnrkneas  spmiii;  'diiy '  aiiJ  'night,'  unit  'the  evening  nnd 
Riomlng  wcroonuda;.'  Tmake  llieaw  ilag*  as  iinUfiiUle periotltia  »  [iioof 
or  want  of  exact  ibought,  H  Is  uu  effort  lo  reconcilu  an  PxplwU'il  ataiemeol 
Willi  the  new  farts,  rutlier  tbnn  cut  loose  at  once  from  <1emonB[mtcd  error. 
TIieHebttJW  won!  Torn  not  only  menns  «  day  of  twenly-fogr  hours,  but  it 
exprtsely  means  day  in  Ihis  coDQecllon. 

"  But  cvi-n  gmntt^U  that  we  lake  the  leBB  natorul  meaninR  of  the  word 
"Aiy'na  tlie  pro|ier  rendering,  and  thai  hy  this  wor^l  "day"  any  eoa- 
cuivahlo  meitsureniuQL  of  lime  is  intundcd.  it  is  only  on  tiie  fDurlh  of  Ihvae 
days  ihat  tlie  Sun  appears.  Astronomy,  if  It  shows  nnylhiag.  proves  that 
ike  sntj^llitra  of  n  central  orb.  as  separate  masses  of  matter,  must  have  beeo 
projected  ftom  It  nnd  at  one  time  formed  a  part  of  such  it  hody.  The  reU- 
lion  belweun  the  earth  and  the  sun,  as  we  gather  it  from  nalronoinical 
sources,  is  a  different  OJie  from  that  intended  by  the  aecount  in  Geneais. 
We  cannot  conceive  that  tlie  auii  or  the  moon  were  created  for  the  benefit 
□r  the  earth  or  its  inhabiianiB.  Nijthi  and  day  are  not  neccsBiiies  in  the 
aensG  Ihat  we  could  not  hare  become  accustome<l  to  some  other  division 
of  limes,  for  darkness  and  light,  as  indeed  the  Eskimo  now  are.  Uur  organs 
uf  vision  have  plaiuly  adapted  thetnsclves  tu  the  light  whidi  evidently 
cilsied  before  eyes  n'eru  dK'Voloped.  And  as  to  the  succession  we  And  that 
the  earth  Is  the  child  of  the  son  and  iho  (larentof  themiMin.  But,  Ihiit  such 
o  sucression  was  compreheuded  by  the  writer  of  Genesis  cannot  be  main- 
tained. He  undouhlwlly  Iwlievcd  that  the  sun  and  the  moon  were  created 
for  Ihc  lieneflt  of  The  earth,  which  he  did  not  know  was  round  and  a  satel- 
lite, but  Imagined  as  flat  and  the  center  of  the  Byslem.  Li  [hi  is  also  con- 
oetved  of  aa  Independent  of  the  sun.  Plants  bearing  'seed  and  fruit  nfXer 
Iholr  kind,'  are  regarded  as  being  created  Ijefore  the  sun,  wbose  rays,  the 
physiologienl  hotnnlal  now  shows,  alone  give  them  health  and  vigor, 
Atmiii,  whole  groups  of  animals  of  whose  remains  mounlnins  are  made, 
Budi  Its  ournls  nod  rhlcupods,  ant  omitted  from  the  account.  Such  an 
omisBiun.  If  it  tallied  with  the  restricted  knowledge  of  the  times  Id  which 
Mch  an  account  was  liL-lievcd,  proves  conclusively  that  the  account  was 
not  MitraQcous,  or  in  any  way  above  the  level  of  ancient  clrilization.  And 
undouhledly  it  does  so  tally,  and  the  most  powerful  argument  agaiast 
Oencsis;  for  those  accessible  to  reason,  lies  in  the  bet  that  it  contains  no 
iafunnation  superior  lo  a  very  tow  grade  of  observation  in  natural  history. 
Later  on,  In  Ihc  magnified  and  eiiunlly  impnibublo  story  of  Noah's  ark,  we 
find  no  nieiilion  of  the  rescue  of  the  plants  or  how  they  slootl  the  flood. 
At  lliat  time  It  was  simply  Dot  kuown  Hull  plants  hruilhed  like  anicuab 
Mid  wouUdrown  us  well  aa  they. 

"The  recordsof  the  r'wks  tell  OS  unmistakably  that  plants  and  animals  have 
flourithed  Uirongh  untold  ages  side  by  side,  new  forms  succeeding  old  ones. 
But  in  Genesis,  the  creation  of  trees  and  shnilie  took  place  la  a  period 
~  Oily  distinct  Oom  animals.  The  paleontologist  must,  then,  reject  the 
It  of  Genesis  us  perfeclly  inereilihle.  Again  the  distinction  bclwcea 
It  of  Uie  earth  after  his  kind  and  eatllu  atXer  tlieir  kind,' shows 
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u  lidicf  iliiit  donieBtir  animiilE  wore  created  in  a  sln\e  ut  duiuesUnitl 
The   Hebrew  wonl  h'krmnh  mcaiia  entile,  i.  «..  ilniiitstlciilril   animals, 
<^>ntrruliiilinclion  lo  -wild  iminials.     Tin-  'Jiher  lernl  ehat/ah 
liensts,  in  cODlradiatincUon  to  tamo  snininla.     TIic  iiso  at  Ixnh  terms  shi 
thm  boili  Itiucls  were  believed  to  huve  be«ii  creuiutl   'urt«r  their  lii 
imd  as  ilisiinct  spt'cles.    Tliere  is  noclitng  cmitntdictnry  tn  \Xni  doadiu. 
ihnt  liie  Biatement  was  ri  one  lime  believed  io,  becnose  WTnge  mBn  e 
beUcves  In   |iamlle1   itmertions,   and  tbla  parLicukr  lielk-f  wiu   );cnt 
currBDl  in  Europe  before  nftiuruliitte  li&d  shown  its  cuotrarj  to  be 
iind  that  all  dumeiitic  knitiukli  were  ariginnlly  wild  luid  bj  man's  i 
tioD  have  been  chaoged  IVoin  Ihcir  original  physical  cooditlfM.    Il' 
table  diet  is  iil»a  assigDed  at  flrsl  lu  btosla  and  man,  but  ibo  phyniul 
knows  tliKl  carnivorous  animala  have  always  existed  and  that  the  Insiii 
of  animnis  ore  true  to  their  leetli. 

"Tlie  aiory  of  GeneniR  lake*  no  account  of  the  different  racei"  of 
kind  nor  of  prehisloric  man.  Its  chmnolo^y  is  reeunt  and  spedal. 
allcmpis  to  consider  il  aa  merely  oinilting  to  mention  these  fuels,  wltlt^Xi  li 
could  iiB  well  have  given,  must  Iw  rejeoied  aadefecUve  reasimlng.  IT  *ii 
could  go  so  Ikr  ai  to  note  the  creation  of  cultivated  meea  of  beasts,  sack  ■»  m 
caltle,  it  should  not  bavo  failed  lo  note  the  more  im|>ortiint  races  of  «!»-•"- 
kind.  The  cbarneter  of  the  fuuiia  of  tbc  country  in  which  the  nk^tlt 
originated  is  stamped  on  the  face  of  the  recital.  All  HtiemptB  to  consfi  ^*f 
it  as  the  true  Oene^is  of  the  while,  or  Semitic  and  Aryan  raci?s,  und  ili ^caw- 
fore  as  reliable  to  Ibis  extent,  must  likewise  fail.  The  bintory  of  tM 
descent  iii*  man  is  not  yet  wrillen.  but,  bo  far  as  we  have  the  facls,  1.  ^ifj 
make  for  the  view  that  the  negro  is  a  gcograpbicit]  variety,  thi 
an  ancleul  Block  of  mankind,  and  therefore  not  an  older  aleoi  ibrc 
wlilch  mankind  liaR  passed  lo  liecontc  while. 

■'  Finally,  at  no  lime  i^n  it  be  true  lo  say  that  ■  thus  the   beaviii* 
earth  were  flnished  and  all  the  bnsls  of  them."     Change  in  nil 
the  well  atlesied  Irutli,  and  this  change  lias  never  relaxed  its  endleea 
cession. 

"Unessential  in  much  of  tlie  aclfntlBc  criticism  directed  against 
ethical  portliins  of  the  ScriptUR-  i»  seen  tii  lie,  sneb  criticism  must  ho  a| 
priaie  when  directed  agaluBi  a  jxiniun  wblcb  deals  utmoBt  exclUBively 
sinlcmcnis  of  facts. 

The  Gods  of  the  two  accoitnl«  in  Genesis  eipre^wed  by  nouns  plnr 
form  mark  a  reminiscence  of  a  prccedintE  pliimlity  of  deities  and  are  ph 
not  coincident  wiih  our  modem  conception  oftlic  Deiiy,     Tli"  niiiloi 
ilie  Bible  writers  about  Ood  are  nor  the  "anie  as  Lbe  notions  of  ih.r  Umt=— ■="'" 
during  the  timet  of  which  the  Bible  writcrg  treal.     AmJ  oiir  nolii 
God  ore  not  the  same  as  tlioee  of  lbe  Bible  wrlletv.    There  has 
lbe  one  band  a  growtli  in  the  direction  of  a  recognition  of  on  nnlc 
God,   who  at  one  lime  was  tribal   und  national;  and   ou  tin)  oiber  I 
Itiero  has  l)ccn  a  progress  In  the  direction  ofa  recngnitinii  of  iino  Oiid 
liniil  caiiBe  of  Nature,  who  lias  absorbed  llie  minor  (lullles  Into  lilnuvff 
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■  )n*t  cliiuigo  nins  pnmlkl  with  imr  prngL'esB  !n  science  nD<l  pliiloiHipliy. 

e  gradunlly  couiu  to  Hit  knowlodgL-  Hint  the   liiwa  wliidi  govern 

tn  ruUliHl  nnil  correlalcd   ADd  it  U  iinw  nn  longer  nccesiuiry  tu  have 

nt«  Olid  Tor  vach  [ibononiBnon.    But  our  Uode  v/ero  tliiwo  of  tlie 

I  IMtiiins,  Greek  and  ItamaD,  Indian  and  Scan dlnuv inn.  and  Uiese 
tswere  behind  Hie  Semitic  in  the  espression  of  munutlieism.     In  fact 

wu  came  by  our  present  and  popular  niunutheisin  suddenly  tlirougb 
Jmluisni  in  lis  form  of  CbriElinnlty  ;  ivhilc  Ibe  monoEbcism  oflbe  Hebrews 
WM  nut  fully  i-xpi'wsail  until  the  eigbtb  centnry  before  Christ.  Moses,  na 
bits  iHvn  iilfundarilly  ebowii,  was  not  a  monothotat.  In  the  ten  comniaud- 
whidi  In  lUi'ir  ideas  arc  certainly  hia,  we  find  the  cxpn-BsiuD.  "Ye 
»ks11  Iian-  no  iitber  OotI*  Iwfore  mc  (Yaliveli).'"  This  cnrries  the  force  of 
•cknowltdgmeDt  lliut  n/[fr  Yabvuh,  and  ns  of  inferior  rank  and  power, 
txQ*>i»  might  Ik!  Horehiped.  The  monotheiBm  of  the  Israelites  is  more 
iUilly  a  dev«lopnieiil  on  the  aide  of  morality.  Ynliveb  is  the  High 
t  Holy  One ;  a  broken  and  coiitrlle  heart  He  wilt  nut  despisu  I  Bj 
0v1ng  YaliTeh  the  clmrocter  of  supremacy  tlie  first  sleps  lowards  a  pure 
inunollidsm  wem  slowly  cslnblisUed  ;  and  the  straight  line  nf  the  best  con- 
duct being  Toci>gnii!i>d,  U  whs  ensier  lo  rencii  moaotheism  by  this  route 
a  by  an  iuielUctuiil  acquaintance  with  the  forces  of  Nature,  upon  which 
^U'Earopean  miiid,  befure  its  conlitct  wUli  JudaUm,  principally  cod- 
nied  iu  powers.  But  in  tlie  inytliology  of  Aryan  nations  a  progress 
Is  mouotlieistu  can  be  ahown  i  only  the  Aryan  idea  is  more  abstract 
inhsilectual,  the  ScniUlc  concrete  and  moral.  As  soon,  tbcrufore,  as 
Mrtu  was  offered  as  the  true  rullRioii  for  Aryan  nations,  It  was  only  oc- 
^d  In  Its  dilution  of  Trinitarian  ism.  It  la  now  the  province  of  aclence 
;  (h>m  ilie  iutclleclnal  side  ihe  truth  of  the  mouolheiatic 
aophy.  But.  undoubtedly,  the  prime  error  of  the  orihodoi  Biblicid 
e  error  of  Ilie  Bible  writers  ihcmaelvus,  is  the 
g  of  pust  etHXilia  by  present  condiiiuns. 
n  tlui  Biblical  atory  of  creation  we  liave  to  do  with  a  myth,  which  hod 
.0  many  cbangus  before  Ucnesls  was  writteu.  Since  that  time  and 
n  thv.  latter  could  no  longer  change,  many  difluring  conceptions  of  iho 

II  of  things  hAve  found  thidr  onbixloxy  In  a  play  upon  the  Meaning  of 
and  a  distortion  of  their  original  inluni,  A  las  wording,  a 
1  more  i^neral  slatcment,  a  monoibelsiic  conception,  gives  an 

y  to  the  story  of  Genesis  and  a  certain  odaptivrness  to  later  dis- 
;  bat  in  lis  treatment  of  the  heavens  and  the  betivenly  bodies,  iu 
B  bit  of  the  earlh  on  which  lis  miracles  are  perfoniied,  il  is  still 
IS  of  tbo  Homeric  ages  wllh  regard  lo  Ihe  ITniverae." 


(.Reait  h^ore  the  American  PMUmophifal  Soeielg,  Sept.  lOtA,  1879.) 

Laplace's  celebrated  nebular  by potbesis  was  flrsl,  dlsiiacUy  BUted  in  ~^M 
Sj/tleme  du  Monde.*  The  reaeuning  by  wUicii  it  Is  tlicrc  BiisUincd  U  \_^ 
enil,  and  Ii  dues  oot  appciir  tbnt  Uie  nulhor  niado  an;  eflbrl  to  test  K  - 
llicor;  by  analysis.  The  Inw  of  tlie  onsorvaiiun  or  nimrgy  wns  tlicn  ■_« 
discovert'd,  and  lieuco  data,  wbich  now  seem  Available  for  a  critical  uubeik^ 
nation,  were  entirely  wanting.  Let  us  cunelder  the  liyputlivsis  in  soinis  « 
ita  obviuuB  aspects. 

I.  It  la  assumed  by  Lnpkce  ttiat  nebulous  rings  were  nbundnned  onlj^  U 
tbo  vieliiity  of  iliti  i>reeoDt  orbits  of  tlie  pliuiols.  While  I  liave  Ti>t 
years  Iwllevud  that  the  matter  of  the  »olar  system  originally  Mtisted  t 
gaseous  condition,  and  heucc  thai  a  nehulnr  liyiiotheais  in  mmt  form  n»  «>it 
furnish  the  true  cxplunation  of  tlic  plajietiiry  niuliuus,  I  Lava  more  tftsM 
ouae  ventured  the  opinion  that  tbis  aaeumpliou  of  Lnploce  is  wholly  ^JB- 
wnrmnled.  I  mnke  a  single  quotation  from  tbo  Munllily  Nuiic«8  of  «1* 
Royal  Astronomical  Society  for  January,  18(16  : 

■  ■  The  known  llitta  in  regard  to  the  *one  of  minor  planets,  as  well  M  1* 
phenomena  of  Saturn's  rings,  seem  tn  demand  a  modlticatlna  of  tlie  ac^k  M 
iar  hypothesis  as  generally  held.  No  reuson  lins  ever  been  assigiiej  i^^wl 
the  Bolaf  nebula  eliould  not  have  abandoned  rings  al  distances  intcrmed  "^M 
between  Uiu  preaciii  orblis  of  the  pUiieta.  On  the  contrary,  ii  seeius  '■i^—  Ii 
probaiile  that,  aRcr  flrst  reaching  the  point  at  wblcli  gravity  was  cini»  U 
baknci^d  by  Ilie  centritbgal  force  aiisiag  ftoni  the  rotation  of  the  coati  "^ 
lug  *phcn>id.  a  continuous  succession  of  narrow  rings  would  be  tlin>wr^r^3 
In  clow  proximiir  to  eacli  other,  and  revolving  In  different  periods  acc^^a^ 
ing  10  Kepler's  ibini  law." 

The  view  thus  expressed  in  1808  has  never  been  called  In  qudsifon,  • 

I  liavo  seen  no  reason  to  modify  it.  The  ring  theory  iliiis  seems 
that  alter  mailer  begun  to  lie  thrown  olT  at  the  equator  of  the  raviil' 
mass,  the  process  should  have  lieen  almost  continuous  uuUi  Ibe  nehuli 
c-ume  transformed  Into  a  clone  ey«tem  of  rings  presenting  the  appear* 
of  a  tbin  plate  or  disk.  The  theory  would  ttaus  fall  to  account  for 
rumiation  of  the  solar  system  as  it  nctnally  cxiiits. 

3.  But  even  if  we  adopt  Laplace's  theory  of  ring  rormation.  we  al  ■ 
encounter  dlfSculties  no  less  scrioua.  It  is  obviirus.  on  the  slightest  tt= 
Ination.  that  the  mutual  atiraeiioti  of  diSercoi  portions  of  a  Ei>tie  e 
have  very  little  influence  in  bringing  its  ntolecules  logcUier  arimnil  a  ■ 
mon  nucleus.  Laplace,  li  Is  true,  supposed  the  fragmenlH  ofu  ring  tn  ' 
l)cen  thus  collected  into  a  single  planet.  "Almost  always,"  he  = 
"  each  ring  of  vapors  ought  to  be  divided  Into  several  mnwuH,  whicla 
ing  moved  with  velocities  that  dlJfur  little  from  eai-li  otlicr,  ebouM  ciin« 
to  revolve  at  the  same  dlHlancc  from  llie  aun.    Tliese  moaics  xliould  os^ 
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Kipheroidal  form,  wiUm  nrtttryniolion  in  tlie  directionofiUiii  of  their  rev- 
olutlon,  bmiiise  their  inferior  partlrlRs  bnve  n  leas  real  vetocily  llinn  tbe 
*upai1or;  tlicy  hnw,  tlierufiire,  conslltuled  so  many  planets  in  a  sUto  of 
vapor.  But  If  one  uf  tliam  was  sulflclcntly  powerful  u)  nnite  suoccsaively 
by  ]t»  MtracLInn  all  thu  others  about  Its  centre,  the  ring  of  vapura  would  be 
changoU  inio  oiie  ioId  Kpheroidal  mass,  circukling  alK>ut  Ibe  hud,  with  e 
nmtioa  of  rotation  Id  the  game  direction  witb  tbnt  of  reTolutlon." 

la  ru^rd  to  the  mutiiiil  attraction  here  referred  to,  it  may  be  remarked, 
ilMt  two  parts  of  tbn  Neptunian  ring  on  opposite  sides  of  the  sun 
could  iiroduce  no  Btmsilile  iwrturlmlion  of  each  other's  raotion.  If.  roore- 
nver.  the  n-ngments  of  any  ring  wore  distribtlted  aroniid  the  orbit  with  ftp- 
proximate  uniformity,  their  iDutually  diilurbing  efTecta  would  nearly 
destroy  each  other.  That  IIjIb  slate  of  things  should  have  otilained  in  the 
CMS  of  tome  of  the  eight  principal  plauels  is  eilremely  probable.  The 
tbrury.  therefore,  of  plauelnry  aggregnliou  by  the  nttractiou  between  dif- 
ftieni  parts  of  Ibe  rings,  requires  an  indefinite  antiquity  of  the  solar  sys- 
tem. Lul  UB  BU]ipn«e,  then.  Uiat  the  plan ci-fo rising  process  was  due  to  the 
diHurent  Telncllic-s  of  the  fragments  into  which  a  ring  bad  been  broken  up. 
Taki\  for  oiuiniple,  the  ring  which  was  transformed  Into  Neptune.  Let  iia 
tMume  llial  two  fragroonis,  A  and  B,  ditlered  in  longitude  by  iyO°.  and 
UutltlicmiHtn  distance  of  the  centre  of  gravity  of  A  from  the  sun's  centre 
Hocedcd  tbnt  of  B  by  lUtH)  miles.  It  is  then  easy  to  show  that  the  corres- 
pondtnK  dllTi'rence  of  their  angular  vclouitles  would  not  briug  [hem  to- 
gether around  the  same  nucleus  in  15<-  millions  of  yeare.  But  even  after 
nU  the  fmgmenla  bad  thus  been  collected,  other  milllonaof  years — assuming 
with  I,«place  that  the  nnllftl  moss  was  still  in  the  ^seous  form — would  be 
required  for  Ilic  process  of  condonaation.  The  supposition  we  have  made 
is  not  an  uiinivapinl  one.  In  LapUce'B  cosmogony,  therefore,  hundreds 
flf  mlllionB  otyean  are  Involved  in  the  separate  history  of  n  single  planet. 
Is  so  ^reat  an  implied  uge  of  the  solar  system  admissible  T 

According  to  HolmlKiIlz.  wliose  theory  Is  now  generally  accepted,  the 
sun's  heat  is  but  the  iransfortni^d  motion  of  its  pirts  condensed  or  drawn 
together  tiy  ihn  forco  of  gravitation.  Now.  the  law  of  the  conservation  of 
«nergy  enables  us  to  ciilculalu  the  age  of  the  sua.  knowing  (1)  the  amount 
of  solar  hcBi  mdintod  in  a  given  time,  and  (31  the  amount  produced  by  a 
giTui  ointrai^tiun  oftho  sun's  moss.  It  has  thus  been  found  that  conden- 
■Btion  from  the  distance  of  the  nearest  fl\ed  stars  to  the  sun's  present  vol- 
nma,  woulil  have  kept  up  a  supply  of  heal  equal  ti>  the  priMont  for  about 
IWMity  tiillliuns  of  yvnrs.  This  cttlmate,  it  will  l>e  understood.  Is  based  on 
tbo  UBUmpUon  that  the  sun's  density  is  uniform  fVum  centre  to  surface. 
If^  a»  is  Allogelhur  probable,  the  density  increases  towards  the  centre,  the 
age  uf  the  sun  may  be  considerably  greater.* 

'"On  thaoni)*  hjrpDlhnl*  science  will  now  nilow  us  to  make  respeotlns  tbe 
Murec  ofUieaalnr  heat,  tlin  eurtli  was,  (went/  mil  Mom  of  years  uto,  envelopnl 
In  the  nary  aiuonphere  uI  the  sun."— /■fo/.  ,»inun  .Vcu-vamb  in  the  N.  A.  Rtviru; 
/tr  Jtdll,  i(r«. 
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8,  Tlie  (lifltcnltf  hera  presented  Is  one  ot  no  smnM  imnorlsDee.     If 
mavnl.  Iinwever,  we  nru  immctllal.cty  met  liy  annt[iur  pcrhnpi  9tUI  m<^ 
rormkUble.    Assumiii):  tlio  Itiercnsa  nf  Neptuae's  mdJiM  to  liave  bwn  u 
firm  during  ilie  time  requiri;d  for  llie  ac(!iimulat)<m  of  the  Hag  Drviuns 
Binglo  nnclcus,  ilie  dikily  Eupcrflcial  deposit  wonlil  be  Iom  lltivo  oneoixtia^^^r  i 
of  ftD  incli ;  the  density  Uelitg  equal  to  tlie  prcsonl  donslty  ui*  ilic  pIuB_  i 
Tliie  extrerorly  nlow  tntiisriinnaiion  of  tlic  neliulons  louoa  would  dxTe'V 
little  licnl ;  so  ilmt  llic  pUneti  would  be  nearly  (ulU  during  ilitt  procev 
their  formntron.    Lapliice's  theory,  therefore,  obviously  fulls  U 
for  llie  origin  of  BatelliteB. 

4.  It  is  easy  to  show  Ibat  the  period  of  a  mtnting  nebula  in  Iho  pro 
of  condensation  woald  vary  as  Ibc  sciuaru  of  the  nulius.  If  the  solar  ii« 
uU,  Ihercforo.  rotated  once  in  104.0  years  when  it  fllleil  Iho  orhlt  t 
tune,  its  period  when  It  Imd  cunlmcleil  to  llif  orhlt  of  Untnns  oushl 
have  heon  67  years ;  at  Iho  orbit  of  Siiturn,  l(J.7  years  ;  at  llint  of  Jnpltciar.  ] 
4.94  years,  &c  ,  &c..  This  ohTioiis  jnconsislency  with  Kepler's  ihinl  h^w  * 
bus  been  noticed  by  flstronouiers,  and  recoui'ac  lias  l>cen  hui)  to  lite  adili- 
thtnal  supposition  tbiii  ibc  rale  of  variation  of  density  fl'om  surfiu-v  lo  c<«;n- 
tre  was  continually  changing  Ibrough  nil  tlip  eyelet  uf  planetary  fomut- 
lion.f  Till  this  latter  liypoihesip — Invented  to  sustain  the  byiMithesls  of 
Laplace— shall  itself  have  been  pinccd  on  a  basis  of  Ctcts,  the  tupof' 
ettticiure  must  be  regarded  as  emiaently  unstable. 

COSCLUSION. 

It  boa  been  shown  (1)  that  the  hypothesis  of  Lnploro  gives  no  exptf«.m* 
lion  of  the  immense  intervals  between  the  plimctnry  orblls ;  (2)  lliaL  tbXV' 
tcnm  this  objection,  tlie  periods  required  fur  the  fbrmatlon  of  pluncta  Cx'^x^ 
nebulous  rings  are  greater  than  Lbe  probable  ago  of  ibe  soUr  ByaMsin; 
(3)  that  it  falls  to  account  for  the  origin  of  salullilcs  :  and  (1)  tliai  It  is  »!>' 
pareniiy  incompaiible  with  a  known  physical  law.  The  conclusion  se-csui* 
Inevitable  that  this  celebrated  bypolbcsis  must  yet  be  ulmniloacd,  or  c  !i=>i 
lis  principal  features  must  be  essentially  moditloil. 


•  Let  r,  r',  and  (,  i'  represent  the  radii  u 
iicLulant  1WO  illirvrcnt  epochs;  Iben  I:  i 
law,    t:    I'::    rt :    r'i. 


David  Trnwbrtilge, 


It  by  Kepler'a  «.  I' 
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U,^iliti9tvtl  Sotet  upon  tKr  Volleetion  of  Cain*  an  J  Mai-iU  nnw  up-)*  Exht- 
hUtoikntHM  F»nn»]ili>iittia  Ua»rum  and  School  of  IndattrUti  Art.  Memo- 
rial Hail,  Fairmonnl  I'ltrk.  Philadelphia.     By  UenryPkilUpt.Jr..  A.M. 

iBiad  hefore  the  Anurii-an  Philmnphieal  Soaiely.  Oelobtr  Sd,  1876,  > 

Since  tlio  uoIcs  I  Imd  ttio  liimor  of  presenting  lo  our  Society  last  Feb- 
'uary  there  have  been  so  mnny  additions  la  this  collection  ihut  h  further 
iMcription  miiy  lie  ol  hiicron. 

Il4^cll^^ng  tu  the  iirriin;;cment  originally  projected,  tlie  first  bead  to 
which  I  would  cull  tint  ntlL-nilonnrtheSocietj-  Is  thatof  Hednls. 

The  mediil  issuoU  to  cominomiirflto  tlie  aist  anniversary  of  liie  Tounds- 
ion  of  the  Niimismaiic  and  Antiquarian  Sucietjof  Philadelpliiu  (January 
I,  1870).  and  the  twelllh  iircaldenllul  Icrot  of  the  Hon.  Eli  K.  Pilce,  has 
yeen  placed  in  the  medal  case,  and  llkewlac  the  full  uateriaU  for  exhibiting 
ts  process  of  luaaufiLCturc.  First  thure  is  tlic  large  plaster  cast  taken  trocu 
:lio  wax  mclnlUun  originally  mnlekd  from  life  ;  this  latter  being  pcrish- 
Kble  has  not  lioen  preserved,  hut  the  plaster  repruseitlalloa  exhibits  a  per- 
t^cl/ae  tintile  lit  the  original.  Secondly,  Is  the  sumu  portrait  in  plaster 
rflOucoit  by  mechanical  means  to  lliosixe  it  Is  to  occupy  on  the  die.  Third 
tft  the  Ao&  npun  which  llie  portrait  ia  cut  in  alio  relievo  by  u  niHchlne 
irhk-h  reproduces  in  any  desired  bIkc  Il>c  figure  which  it  is  lo  bear,  and 
irbicll  is  aflcrwanis  ivnipercd  to  liurd  steel.  Fourlh.  tlio  die  which  is 
Binick  from  the  hub  and  shows  In  intaglio  the  poriruit  intended  to  be 
inipressed  upon  tlie  incdiil.  It  is  ut  first  son.  to  as  to  easily  receive  tlie  iiO' 
prcssfnn.  and  it  Is  then  afterwards  hnnlened  so  ns  to  hear  the  Dcceseary 
amoiint  of  pressiiru  and  blows.  TIiL'rc  are  also  leaden  trial  impressions  of 
tiie  diet.    These  show  the  whole  process  of  making  tlic  dies. 

Tho  medal  bears  uiwn  iisohverse  the  portrait  of  the  venorable^genileman 
\a  whose  honor  it  was  struck,  surruuiided  by  the  inscription.  Eli  R.  Price. 
PKBalOKKT.  I8TU.  Oil  tlic  reverse  tlicseal  of  the  Society  and  tlie  inscription, 
Tas  NcuiBMATic  AKD  AsTK|i)AUiAN  SociaTT  OF  Philadblpria.  fouiided 
January  t,  18-13.  Tlio  munnlng  of  the  devices  on  the  seal  are  os  foltowa  : 
The  owl.  which  is  the  crest,  symbiilizes  wisdom  and  learning ;  it  it  taken 
from  the  device  upon  the  coins  of  Alliens,  issued  in  the  fifth  century  befnra 
ilie  present  era,  and  is  a  faithful  copy  of  ih&t  nrcliaic  work  of  art. 

The  shield,  U|Vin  which  the  (luarterings  are  displayed,  ia  the  Saxon 
shield,  cmhlnmaiic  of  En';t1sh  ancnstry  and  associalions  i  ilie  emblems  on 
each  of  the  four  poritoni  of  tile  shield  rojircsi^nt,  respectively,  Europe. 
Asia,  Africa,  and  America, 

Eiunpe  presents  the  crtya  as  found  npun  the  colnaije  of  the  first  Chris- 
tian kings  of  England,  AiVlcn,  the  Esyptinn  sphynx;  Asia,  a  Chinese 
coin,  and  Amurlcii.  the  stone  arrow. heads,  axes  and  implements  of  the 
Aburigints.  The  motto  teaigla  rerum  teqni  refers  to  Ihe  nature  of  the 
Society's  necupalionn, 

TliMo  is  also  a  uicdiil  (in  hronr-e)  of  Ihe  Inic  Joseph  J.  M'Ckley,  the  first 
Prrsident  uf  the  NuiniBUiatic  aud  Autiijuariau  Sucicty  of  Phihululplilk. 
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Tbte  mecinl  wn«  cul  bj  Mm.  I.pi  AhllMirn,  of  Siocklwlm,  mp.lnliHt  d»i1 
designer  of  llie  It  >ya\  Swedish  Mini,  Tlio  (txeciiUoii  of  lUe  l)c«li  i«  rC' 
innrknlily  well  Hunt.:  and  liic  whole  intMial  U  n  credit  lu  tlie  nkiU  at  Ibe 
female  artUl. 

There  &re  also  medals  of  Lnvater,  Cerranles,  Shukspmre.  of  the  Ser{*» 
Nvmiimatita,  anil  of  Alexander  the  First  of  Ru&slu.  and  I.outs  XVI.  of 
Pmnce,  deposited  liy  II.  Diiiuoat  Witgner,  Esq.,  of  ihiB  city, 

A  tjronze  medal  coinmemuraling  tlio  Hns'^acri]  of  Si.  DartUolotni-w  bean 
on  the  obverse  the  head  of  Pope  Gregory  XIII. ;  oa  the  reverac  an  angel 
nrmed  with  sword  and  cross  destrayiag  ttnU  piiltiug  to  dighi  a,  multituiJe. 
with  the  iD^riptioQ  Huobkotuuuw  Stkaubs. 

It  may  bo  observed  in  regard  U<  this  niedut  Ihut  doubts  have  licon  cost  aa 
to  whether  it  naa  actually  issued  by  the  Papnl  aulhorilics.  hut  rather  th«t  U 
woe  done  byihosu  inimitul  lo  the  Church  of  Homo,  In  order  to  out  discrMtti 
ii|ion  it  by  appeitring  to  exult  over  such  n  acenu  of  curuagc.  The  prewnt 
medal,  however,  is  of  most  undoubted  genuineness,  having  Imen  purcliaaed 
in  Rome  with  tliu  whole  series  of  the  PonLiQcitl  Medals  direct  from  Uia 
Director  of  llic  Pa|iti1  Mint.  Tlie  author  of  "La  Science  dM  Ucdidllei" 
(PnrU,  1716),  says,  il  tisfnutpitt  eoufon'ln  aeee  ii»  Mritabtt*  mntuQttttUi 
Papa,  cert'iinta  que  Ut  tnntmU  du  Saial  Siege  o»t  /abrigvit»  pour  ta  in- 
mlUr,  au  pour  Ui  Ttndia  oitieux.  Telle  *'i  etiU  ttu  JuU»  IJJ  nuee  eetu 
inteription  qui  lui  terl  de  rectri.  Ohns  KT  RronuM  quod  son  sbrvibbit 
TiB[  PKRiuiT,  TtlU  ft  lu  Mediiitle  de  Paul  III, 
'  ^EPMI  ZUXOX  [iri'AIMU. 

fiut'on  n«  doit  jamais  placer  par  miUi  mtdailUi  rerilablu.  [So.  S3  lit 
the  Hockley  collection.) 

PlnkorioQ,  however,  is  of  the  0|iinioH  tlial  this  latter  ilescrlhcil  medfti  is 
genuine  and  was  cut  by  Micliacl  Angolo.  Il  is  ecrlaioly  «  ha ndgiMuc  piece 
of  workmanshiji  and  would  do  no  discredit  even  tu  thai  great  artist  if  tha 
Mtribullon  Iw  correct. 

All  the  incilnls  before  Paul  the  Seoond,  according  to  tha  same  author, 
were  issued  during  the  1'ontitIcAte  of  Alexander  the  Seventh.  It  is  i.t>i?d 
Mint  the  \\>b6  Bl)»)t  hod  the  design  of  issuing  o  full  line  uf  all  the  PopM, 
which  ho  was  prevented  from  accrimpllshing  by  the  death  of  Uie  mlgalng 
pontiff  under  whose  auspices  the  undertaking  had  Iweu  begun, 

PinkerloQ  states  that  tlje  medal  of  Julius  tiie  Second,  "  oontra  *!imMltim 
KB  eutcflru*."  is  the  Brsl  medal  which  was  struck  insEeiid  of  being  cmI. 
He  attriiiutes  lo  Cellini  the  medal  of  Clement  thBHev(^nth,  "uf  bibai  popo* 
iuit;"  that  of  firegory  XEII.  upim  ilie  roforiuation  of  the  Calnndar  la 
Parniogiano  and  (o  Bnsaiano  and  Cavino  (the  celebruteil  Ptuluan  forgen] 
the  dies  of  ihe  medals  of  Julius  the  Third. 

Mrs.  Henry  Bohlen  of  thia  city  has  deposited  n  nitiiibor  of  intoreslJDg 
gold  and  silver  coins  and  medals,  among  which  latter  uru  th«  following  : 

A  very  targe  silver  medal  (size  12  of  tlie  scale  of  the  Numismatic  and 
Antiquarian  8i«ieiy  of  PhiladelphlH),  bunring  o'l  Ihu  obverse  n  view  ofihs 
jty  of  Amsterdam  ;  in  the  foreground  iha  river  Amabel  Ullod  with  vraaels 


-± eJiM 


*J^9  rPhillips. 

iiDg  anned  men.  Above  the  city  and  below  a  shield  charged  with 
t  of  arms  a  hand  appears  holding  a  heart,  projecting  from  a  cloud 
rrounded  by  luminous  rays.  The  inscription  consists  of  these  Hoi- 
U  verses  : 

Ons  hert  en  handt 

Is  VOOR  HET  LANDT. 

he  reverse  a  garland  of  olives  encloses  the  words  Qodt  Hkeft  ons 

BRT. 

and  the  wreath  is  the  inscription,  Zyn  Hoogheyt  Willrm  Prins 

>RANOE  HEEFT  DE  StADT  AmSTEIIDAM  BKLBZOERT  DEN  30  JULY 
WEDEROlkf  AfGETROCKEN  DEN  4  AUQUSTY,  IftSO. 

i  medal  appears  to  have  been  chased  entirely  by  hand,  and  not  to 
»een  struck  from  a  die.  Dissensions  arose  among  the  States  compris- 
le  Dutch  Federation  during  the  early  summer  of  1650,  and  the 
J  of  Orange  after  endeavoring  to  procure  a  peaceable  settlement  of 
isting  difficulties  resolved  to  obtain  justice  by  force  of  arms.  To  this 
i  sent  a  secret  order  to  the  troops  in  garrison  at  Nimeguen,  Arnheim 
sewbere  to  march  against  Amsterdam,  rendezvousing  there  on  the 
lay  of  June,  at  an  early  hour  of  the  morning  to  force  the  sturdy 
ers  into  submission.  The  Prince  joined  the  army,  after  arresting 
erousl}'  six  of  the  prominent  men  of  Horn,  Delft,  Dort  and  Harlem,  and 
(ded  in  his  enterprise,  which,  however,  failed  of  success,  the  citizens 
isterdam  having  received  timely  warning.  They  had  placed  them- 
in  a  condition  of  defense,  and  were  prepared  to  open  the  sluices  and 
in  order  if  necessary  to  flood  the  country,  and  render  it  uninhabita- 
r  an  army. 

!  Prince  seeing  that  he  could  not  capture  the  city  had  recourse  to  ne- 
ions,  the  result  of  which  was  that  afler  an  agreement  had  with  the 
ters  he  withdrew  his  troo))s  from  before  the  city  on  the  4th  of 
3t,  1650. 

i  present  medal  is  one  of  a  series  struck  to  commemorate  this  oc- 
nce.     (Van  Loon  Vol.  II.  p.  829  et  seq.) 

»eautiful  silver  medal  bearing  on  the  obverse  a  Janus  bust  on  a  pedes- 
mate  head  facing  left,  male  head  facing  right.      Above  is  the  inscriiv 

VERGANGENilEIT,    GEGEXWART,   ZUKUNFT, 

AUS  ALLEN  8CH0EPFE  DIR  FkBUDEN. 

'erse.  Upon  a  band  in  centre  extending  from  side  to  side  of  the 
is  the  sign  of  Aquarius,  between  Capricorn  us  and  Pisces.  Above  is 
m  in  full  glory,  sending  down  beams  which  fill  the  whole  field  and 
rate  a  cloud  which  is  below  the  band  referred  to. 
;rand  silver  medal  commemorates  the  repulse  of  the  Turks  before  the 
)f  Zenta  on  the  Theiss. 
irerse.  A  river  god  standing  holding  on  his  lefl  hand  a  victory  which 


I'la  oOeriDg  him  a  crown.    In  tils  right  nn  am  rrom  irliicti  n 
1  Under  hislalt  arm  is  a  Ubtet  vrkh  the  iDHcriplioa, 


AUsriCIIB 
I.BOrOLDI  H«OM 

tthtiitk  euoknii 

Sabavdicb  », 
ExKRCiT.  Tcncic. 

CLADK    XX.  H.«l. 

Facta 

pHIUAItria    UL'CIB. 


Torment,  xcviii. 

OMNIQUE    APPAHATU 


zees  PROKLIOAT 

D.A  Sept 


Re*eT»e.  A  besieged  city,  in  ihe  bnckgniund  a  river  snd  bridge  ttnd 
tQOUDlaina;  over  the  town  the  nutil  Zenta.  In  the  ror^gniuml,  cunnno. 
hcraemcii,   inruntry,    ciitnu.   &c.     Abiivu  is  llio   inscripliiin.   iNTERPECrr 

I     'XXERCITDH   EORUU   BT   SUBVEUTIT    nOTAS  CURIlUtIM  PEBEBANTUBQCB  IB 
PBOfDNDUH  EXOD.   14. 

On  the  edge  In  mlsed  leUei-s  la  tlic  Clironogfom,  En  novvt  at  voto/tLlX 
htopei.Dt  tri'vuphvt;  luakiog  the  dutc  1U97. 

A  alWcr  medal  flboWH  on  obverse  a  winged  fcnuile  figure  attuiding  by  m 
monument  oTerhuug  with  floml  ivrcntha  cind  on  ivbii^c  sumniit  U  a  C«aket 
of  flowcrB,  and  around  wliose  bnae  plants  and  flowers  arc  gmwias-  In- 
icription,  Deijj  Scrots  Geist  itii*;\Kp;  ueinb  Taob. 

RcTorse,  A  branch  with  flowers  horlKoalally  ncrcws  the  field  and  db'id- 
iag  the  ioecrlptioD,  mit  Fkeundscsakt  lies  ckd  preude  btktb 
-(branch)— 

VUHSCH  AUB  RBIHRU  HEBZEN  GLtJCK. 

Theru  Is  a  noble  medal  in  gold  wilh  a  clasp,  evidently  to  be  nom  bi  b 
decoration,  of  Frederick  III  or  Denmark  and  Sofla  Aiimlia,  bis  Qnven,  in 
commemoration  ot  the  courageoua  dereuco  of  Cupculiagen  agninst  the 
Swedes  aoder  Charles  Oustavna  in  1036. 

Obverse.  A  finely  executed  male  laurcaied  bust  in  high  relief.  Inscrip- 
tion, DoHiNUs  rnoviuBDiT, 

Reverse.   A  luureated  female  hust  with  Ihe  Inscriplion,  Srcs   Hea  IX 

The  peace  ol  Rodachild  (Feb.,  lli.'ja)  hml  sfarccly  been  concluded,  wboo 
Charles  Ouslavus.  of  Sweden,  formed  the  design  of  conquorJDg  Ibe  wfaol* 


klngtlnm  rtf  Penmnrk,  nnrt,  iiniipr  the  prcleil  lliat  tlie  slipultitlons  of  tlio 
tnutly  wore  mit  boiiig  currioil  mil,  in  ilie  moiilli  of  August  liu  uni-xpecteilly 
tilockikdcil  Uie  roatlsionrl  of  CopitnliHgun.  All  was  Poiisternaiiim,  and  the 
oounion  IwggcJ  the  King,  Frwkric  the  Tliinl,  to  take  m  lliglit  fcir  surely 
Into  Norway,  Bill  his  nnblo  ipiril  revolletl,  anij  with  Rnmnn  bravery  he 
resolvud  t'XlefundhU  capilflltolhe  lust  gasp,  gave  his  pcrsotml  superintentl- 
enoe  ti)  all  tlie  accessary  prepnrationa  for  Its  dcfeoce,  plmiled  (lie  Itoyal 
SlandHrd  on  the  minparts,  anneii  lUe  eilizens.  aanlgncJ  lo  Ills  officers  the 
command  of  iUffcrcat  poniona  of  the  city,  and,  aiiliiinted  liy  the  hopes  and 
pmniises  of  succor  hfid  oui  lo  hitn  by  Ihc  Netherlandish  provmces,  whose 
Intcmt*  were  in  common  with  those  of  liis  kingdom,  he  resolved  to  perish 
boneuib  the  rnlua  of  Cupcnhiigen.  with  his  whole  fiiniity  and  cuiirt,  mther 
tbnn  Ry  or  fnll  into  the  Imnihi  of  his  enemies.  Nor  were  his  hopes  un- 
raundod,  When  the  Stiiles  of  Holtnnd  knew  the  design  of  ihe  King  of 
Sweden  to  lie  the  conquest  of  Denmiirk  so  ns  to  full  upon  the  Elector  of 
BmndeDhiirg  and  lit,  avengnd  upon  him  for  his  having deaer led  ihn  Swedish 
cause,  nnd  saw  that  his  efforts  were  lo  obtain  the  complete  control  of  the 
Baltic  SSea,  lo  the  exclusion  of  their  commerce,  they  resolved  lo  send  a  fleet 
uid  an  army  lo  the  relief  of  the  threatened  nation,  allhoagh  hy  sonic  it  was 
argued  that  lo  do  so  might  imiicrit  their  relations  with  France  and  Eng- 
land, which  were  supposed  to  be  Tivomble  lo  ihe  Swedish  pretensions.  On 
tba  17th  of  October,  Admiral  OiKiani  set  sail  to  sucair  the  King  of  Den- 
mark, who  WHS  continuing  to  Ucfund  his  capital,  with  valor  and  fortitude, 
allbough  Ihe  enemy  had  beotme  masters  of  the  Castles  of  Cronenbourg 
sad  HolsinlKiUTg.  and  held  the  inoulh  of  the  Siind  blockadud  by  their  vessels, 
so  that  Ihc  Hollondish  fleet  In  order  lo  bring  relief  to  the  besieged  would  be 
obligedlorimihegaunilet  of  the  HrcBof  these  two  forlrusses,  and  at  the  same 
time  manceuvre  their  ships  in  a  narrow  passage  to  avoid  Ihe  dangers  of  an 
Iiitrfrate  navigation.  On  ihe  8th  of  November  the  Admiral  divided  his 
fleet  into  three  squadrons  and  proceeded  to  engage  the  enemy's  vessels, 
manned  chiefly  by  Scolrti  and  Irish  sailors,  and  commanded  by  the  illustri- 
0U«  Wntngel.  as  Captain  General  of  the  Kingdom  of  Sweden.  About  9 
o'clock  In  the  fureniHm  the  combat  began,  and  raged  for  six  hours  with 
great  fury  In  the  proseoceof  the  King  of  Sweden  himself,  who  in  comgiany 
with  his  wife  anil  sister  and  other  personages  of  high  ntnk  watched  from 
Ihe  Castle  o1  CroneDiKiurg  the  I'orlunes  of  the  flghl,  The  Swedes  fought 
brwvely  as  ever,  but  the  eJtlraordlnary  valor  of  the  iloliandcrn  was  ultl- 
nutcly  crowned  with  success.  Of  the  enemy's  vessels  ihoy  captured  three, 
and  burned  and  sunk  ei^jlit  others,  forcing  ibo  rest  to  take  to  Bight,  thus 
permitting  n  Juncture  to  !«  made  with  the  Ihc  Danish  Hot! tlu  under  Admiral 
BiaUte.  The  Sound  waBo])encd  by  valor  and  force  of  arms,  and  the  Swedia 
chased  out  of  that  scu  liy  a  most  glorious  riclory.  whose  memory  was  pre. 
•erved  in  this  and  some  other  medals. 

A  silver  medal  presents  on  the  obvene  Neptune  boldly  engnived  aiand- 
iag  in  a  chariot  drawn  by  two  horses  upon  a  siormy  ocean  whose  waves  are 
luUed  taiu  fury  by  i£olus  in  the  right  uoruer.     lu  i\e|itu  tea  left  hand  i» 
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Ilia  irideut  upiiglil,  his  riElU  ii  extendi  o|)en  piriaitDg  rlKbL.     UpuD  tbc  •- 

M^t  ur  ihe  car  ia  a  crown.     InBcrlpiion,  Motos.    pkjKstat.   coMroKKSS.    — ^Kt- 

FLtlCTUB. 

Reverse,  Upon  a  culm  and  ililly  aea  ia  flnating  a  ami  \o  wbicli  M«  two  «!»'^'' 
lialcjons.  On  ilio  riglit  iliusuiiing  sun  is  Illumining liy  lilimjr*  the  whole  e»f  ^>te 
Held  of  the  medftl.    Abovu  on  a  hand  la  the  lDscr1|ilii>D.  Haixiokibus,  «s-    -~  ^»J"- 

DUCTI8.    SESATUB.      A^BTBLOD.     01V1BD8.    SUI8.     UW    iSTItJU*.    VIMTWTIB     ^x"^* 
tPECTATXIi.  FIDBl  rUAUtUU.  LAKOITUK. 

In  the  uitergue.  uocxcvi.    (Vide  Van  Lnnn,  Vnl.  4,  p.  231.) 

It  would  Iw  hardly  credible  whui  u  tumult  could  nlways  be  sl«nwl  in  the  =^«*p 
Netlicrknda  IVom  tha  moat  trivial  causca  were  ni>t  history  so  very  explicit,  —  ^  "- 
The  present  medal  was  airuck  to  cviumemoraiH  a  GedUion  which  grew  uUt  ■*  «-«ui 
of  an  ordinance  regulating  the  numhcr  and  the  aniarlea  of  tlio  prirrani  tlie  e»«->e 
public  funerala.  Thoaa  who  wen)  exdnded  IVom  this  uiupluyuK^nt  felt  at  ^  ■••' 
one  blow  tiieir  whole  aulwiateuce  taken  nway  from  Ihr.'m:  were  flillof  dis-  ^^^ 
coutent  and  clamored  loudly  against  the  ma^atiacy.  allejtin);  tlint  ilielr  ~*  *' 
offices  bod  been  wrested  from  them  in  order  that  thct  underlingi  and  pan-  '* 

Hilea  of  their  rulers  might  be  provided  for  coniform  lily.    To  ftirtlicr  log-       ""' 
menl  the  popular  feeling  it  was  given  out  tluit  llic  bodies  of  the  poor  were        ^^ 
mutilated  by  branding  previous  to  iutcrmcnt,  Tlie  people  lieoime  Inflamed  ' 

and  roallreaiod  liie  new  criers  wherevBrtJieymel  tliem,  till  U  last.  etnlMhl-  _^ 
enod  by  the  usual  a]>pliLUae  and  serenity  of  the  hyalAndera,  on  tlie  nigbl  of 
Ihe  80ih  of  January,  the  day  preceding  that  on  which  iliu  new  regula- 
tion was  to  go  into  operation,  Ihey  aasemhlcd  In  great  numbers  on  the  Dam. 
a  public  place  in  front  of  Ibu  Hotel  de  ViDe.  The  troii[is  wsru  called  ont 
hut  llicir  preacncc  only  serred  to  increase  the  tumuli  while  Ihn  popnlaee. 
armed  wlr.h  atom  cudgels,  formed  iliemselvea  regularly  into  com |ian let,  ral- 
lying under  aprona  of  blue  cloth  and  beating  fur  drunu  upon  empty  be«r 
barrela. 

The  mob  continued  lo  |;row  and  travelled  tlio  slreela  like  inadmen.  tul' 
lowed  by  a  troop  of  children.  Arriveil  at  the  Ailmi^timiitrt  Huii  they 
put  to  flight  the  aoldiera  placed  there  as  a  guard  t"  the  syndic8orthecri«r* 
of  funerals,  and  fired  by  their  exploit,  In  thus  having  ovcitnrncd  cooililutcd 
authority,  they  turned  to  pllluge  ihe  housM  of  obnnxioiu  olHciala.  The 
Burgers  were  called  to  arms,  now  realising  that  the  rioten  intended  tu 
lack  the  city  if  possible,  uaing  their  grievance  merely  aa  a  atalking  hofM. 
Night  fell  upon  the  scene,  hut  in  the  early  morning  Iwfore  the  citizens  tuul 
■aaembled  to  tutte  arms,  the  rabble  came  togi:thcr  again  and  nftnr  pillaging 
with  renewed  fury  laid  siege  to  the  house  of  Burgomaster  Do  Vrleo.  Tba 
Magistracy  now  issued  an  order  declaring  that  force  mm>t  be  resisted  by  force; 
thecitizeusassembled  and  marchi'dtowurdsihefleld  of  battle,  llr«dupt>n  tli* 
riotous  assembly,  killed  two  and  put  the  others  tuHighl.  Whilst  this  was  tak- 
ing place  a  portion  of  the  mob  engagnl  \a  sacking  titc  lioum  of  n  rich  J«it 
named  Pinto  ^and  could  there  ever  Im  popular  uprising  in  Enn)|ie  wliiioui 
a  Jew's  house  being  pillaged  T)  was  fallen  upon  by  oDOthvf  dftachnteu  of  , 
tho  citizens  wliu  drove  tliem  away  ul  tlu  itoinl  of  ilm  cWuml.    The  bridguk  J 


^sllnrieed.  and  the  gatbertnga  in  other  qtmrtera  dfRpened  by  «  sum- 
Ksxnry  administrntion  nr  juatice. 

Two  of  Ike  robbera  taken  in  the  Hold  were  hung  to  the  neigli boring 

launp-post,  mill  a  sirong  force  wan  pusled  on  Uic  Duni  and  ciiber  exposed 

C>artH  of  ilie  city.    At  ibe  first  Dews  of  tbo  insurrection  tUc  rogiiutnt  oT 

(Junrds,  wlilirh  wiia  sUitlnned  at  'S  Oravemoer,  liad  lukea  up  its  niarcli 

ijuwanl  Iho  city  lo  aeahl,  if  needed,  in  quelling  lliu  disturbance,  but  wboa 

dtsuint  only  two  lcagui!8  from  Anisterdtini,  the  Council  did  not  Judge  it  ex- 

EMMlicni  lo  recnive  tbe  Iniops,  but  tliEiiilcing  tbem  beanily  for  tlieir  seal, 

begged  Ihem  to  hold  tiielr  present  position  unless  it  should  so  hnppen  that 

Lbe  riot  cuuld  noilw  pnt  down  by  the  Sdeitty  and  ibe  valor  of  ibc  citizens. 

Volunteers  under  tbu  coinraanti  of  Messrs.  Ilinlopeu,  Six,  Burg  iknd  Huydu* 

hooper,  patrolled  the  streets  to  preserve  order  until  Ibe  fourth  of  Februnry. 

On  llie  Oili,  six  of  the  riiiters  were  executed,  and  the  corijaes  of  lour  otiiBrs, 

'vrho  hnd  bceu  killed  in  the  tumult,  were  liung  up  by  the  feet  on  the  satne 

S»llowa,     S«rcral  of  lliu  survivors  were  shut  up  in  the   House   of  Cor- 

Tbo  Magistracy  sensiblo  of  the  2cnl  and  c<jumge  of  the  train  Imnds  and  of 
the  voluaieers,  lUid  d(«iring  to  exhibit  in  an  honorable  way  ibe  gratitude 
of  liie  eitistens,  caused  the  present  luedal  In  be  engraved  in  three  dilTereut 
uses,  which,  on  the  28tb  of  November  of  the  same  year,  were  distributed 
publicly  to  all  Ibe  troops,  each  man  receiving  a  different  size  according  tu 
liiJi  lunk. 

A  ailTcr  medal  bears  upon  the  obverse  a  widow  seated  lietween  two 
eliildren  in  a  cemetery,  poinling  In  tlie  all-seeing  eye  in  the  heavens  in  a 
triangle  surrounded  by  ruys  from  which  an  angel  is  descending  and  empty- 
ing upon  their  heads  the  contents  of  a  cornucopia.  On  the  loft  ia  an  obo- 
liak  (u|>on  which  is  eugruved  the  letter  C).  surrounded  by  English  yew- 
irees.  Above,  on  a  ribband,  is  the  inscription.  Hi  IS  der  weezen  vader. 
Ia  the  exergue,  Ter  qedacrtrnis  a\s  t>k  leeeien  vU  gedMld. 

The  reverse  exhibits  three  sides  of  a  building  enclosing  a  court-yard  ; 
the  inscription,  Ltitb.  Diac.  Wgehihiis.   In  Ibe  exergue,  getlithl 

[.     Jiibiie  gtDierd  34  Aug.  1778, 

ixe  medal  commemorules  an  Industrial  E.iposition,  held  at  Berlin. 

Obierac,  Oermnnia  seated  upou  a  rock  holding  a  wreath  in  right 

r,  a  sword  partially  drawn  from  its  scnbbard  reposing  on  her  lap.    Her 

leflluind  ifAtson  the  rock  which  bears  the  inscription,  Seid  einig.  Exergue, 

Qkkmaku.    InscriptioD,   Ekihnehuijq  an  die  austelluno  uei'tscii- 

sa    QBWBUBsBRZEuuRiBsE    Zu  Bbruk.    1844.    Reverse,   a    locoinotiva 

criming  a  bridge.     Around  this  is  a  wreath  on  which  are  fivB  shields 

with  emblems  respectively  representing  navigation,  manufactures,  miuiug. 

plglloaophy  and  agriculture.     Inscription,   Vurwaruts  kit  deittscukk 

tISD  DEITTSCHER  SHAFT. 

au  medal  represents  on  the  obverse  a  King  standing  by  a  tbnine, 

tigbl  band  extended  in  the  act  of  swearing,  between  two  feiaala 

:e  on  the  loll  holds  a  tablet  on  which  is  inscribed  a 

paiiMf.  MM  .  .vv[ii.  lOi,  x«,    ruwrta  kov,  7.  I8T!». 


Pbllllpa.! 
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lOci,: 


wet:  tlint  on  Iho  rlf;ht.  a  spear.  lascrtption,  NrdBri.aHD  t3  UEI 1819; 
exprpuc,  Je  laainlifilrai. 

Reverw,  a  female  uncovi-ring  a  male  inriroit  bt'fDfe  a  llironii.  nnil  * 
knccllnir  rc-mnlu  inscribes  upon  tablet  xxv  Jaau.  Id  script  ion,  Nkdhhuand 
12  MB]  1374  :  excrguo,  Jubilaam- 

A  One  lironiu  medal  exbiliite  a  benutifii!  laurenied  huni  of  Napiilwi 
witlila  n  wreath  tied  wllb  rlbhand»  on  which  are  inscrilwil.  Wujjrom.  TinoU. 
Pyramidf,  Mnrtngo,  LuntsUle.  Ainitnt.  Cade;  Ltjioad'honaeur.  AaiUr- 
liu.  Jtaa.  TihU.  Simplon. 

Reverse,  a  view  oT  the  Isliind  of  St.  llclcjin.  wllh  BUi|i!i  in  llio  fiirej^miinil, 
aelling  sun  to  right,  eagle  on  brancli  in  nir  Inecrijition,  Ii.  ununcT  evB 
c.V  nocilRH.     Exorgue,  lit  Ste  Ihltne.     fi  Mai  tS31. 

A  gilt  medal  bears  on  obverse,  a  male  liusi  in  ciratiimc  of  ihn  fiiLirteenili 
century  anil  inscripliiin,  Joah  Galk.vTIUS  vice  com.  a  fu5damentis  t«- 

CUOAVITAK,  MCCCLXXXVI. 

Reverse,   Iho  Cmbeilml  at  Milan    witli  llie  inscription,    L.woa,   KCCI.. 


i 


A  bronxe  inednt  betirs  on  the  rilivorso  a  Ciitliednil  with  dale  in  cxcrgae, 
1342-lGltt.  InKripiiiin,  Dbr  Vatkr  fuumhkh  Sink  ui  kf  men  iKa  i.kdbk. 
Reveree.  the  rear  of  the  saino  building  in  a  riiinctl.  incomplete  cimiUiiiM  ; 
in  exergue.  Mnlort  am  T  Mni  1843.    Inscription.  Vebbiiitb  khapt  wiud 

VDllDIO  DICII    KIUIBBKN. 

A  wliile  metal  mcdiil.  on  obvenc  an  nnfinislied  Cut1ii.'dnil  wiih  dnle  la 
[  exergue,  1242.     Inscription,  as  fuUowa  : 

Das  alts  Ci>i.H  nAT  binst  oeaiitiNDET 
Dies  Wusdbuvollb  Gottbsilaub  ] 

Reverse,  tlie  i 


u  llni»lied  with  inscriptioi 


I 


Docu  DEirraCHLAnD  hat  srcn  jet; 
Und  baht  mlt  Qottes  UOlp'  es  aus. 

Exergue,  llio  dnte  1843. 

Mr  iBnac  F.  Wood.  oFNew  Turk  city,  b.ts  [ircsenled  li»  Ihp  NiimiitmiUic 
BOd  ADiiquarino  Society  of  Philadelphia,  n  number  of  medals  in  wlillQ 
mel»l  and  copper,  issued  by  hiinseircummemurNIIvtj  or  various  evuilB,  and 
which  have  been  placed  in  tlie  cxUililtlon.  One  of  llaverrord  Ootlega 
(Series  B.  No.  2),  bears  on  llie  obverse  a  well  executed  hoad  of  Willlaio 
Penn,  with  an  Inscription,  and  on  tiie  reverse  a  view  of  the  collci^o  linlld- 
Ing.  Another  bears  on  the  obverse  the  head  of  WHslila>;toa  In  &  keystone 
with  dates  17321790;  on  the  reverse,  the  inscription,  ■' WoshlngloD,  fU 
keystone  in  the  triumphal  arch  which  Bpans  the  nation's  century." 

Another  (Series  C.  Nu.  4),  hits  on  the  obverse  the  bead  of  Washington 
nrround<;d  by  the  inscrlpUnn,  -'  The  lover  of  pcitcc  he  cspouaoil  the  awonl 
tor  the  colonics'  birthright,  1775 — 100  years— IS'.'i;  "  reverse,  u  rcptt- 
senlation  of  a  bouse  und  trees  with  inscription,  "The  Washington  Bliu. 
Onmbridge,  Masaschuaolts :  Jnnc  M,  18T5.     Cunlcuuiul  Celebration. " 

Another  bears  the  head  of  Washington  with  tlie  Inscription,  "I'me,  bdiI 


rPhUUpK. 

■fN(  *nd  DMirriM  And  Jon.  1783-09  /'  on  the  reverse,  n  Tepreaentaiion 
of  Woslilnt^iiin'a  lomli  witU  tliir  inacriiilinn.  "  Muunt  Verpon  CluiiitiT,  No. 
8!8,  R.  -.  A.  ■.  M,  ■.  Uul.  Vernon.  N.  Y.  '  Another  struck  to  commeiu»rnte 
Iho  dedicntiun  of  St.  Putrick'n  Oalhedntl,  Now  Turk  cily,  by  Cardinal 
MnCloskcy,  oa  Hie  astli  day  of  May,  1870,  bears  on  the  obverse  a.  refireMin- 
latiuD  of  tliHt  liuilding,  uud  on  tbc  reverse  aa  iuscriptlon  scttiag  furtb  tbe 
event  fVir  wbich  it  vras  isauetl, 

Aooilier  bcnra  oo  its  obverae  a  representation  of  "Founder's  Hall," 
Harcrfonl  Cnllege,  and  on  Ihe  reverse  n  ebnpel.  witU  Uie  iancriptioQ, 
"Alumni  Aasociatlon  ofllnverrord  Co1!eg(%  Pciinsylvunia." 

A  bronxoil  medal.  Obverse,  the  bond  uf  Miijor  Andre.  witU  tbe  Inacrip- 
tion,  Mij.  Joos  Akdrs.  OcrOBEit  1,  1780.  Reverse,  a  eliurcli,  with  tlie 
InBcription,  Oi-D  Dotcq  CnuRcn.  Tappah,   wiieus  Maj.  Akdhe  was 

TRIED. 

A  broou-d  medal.  Obverse,  head  of  Waabington,  "niSTonlCAi.  AND 
PoKSsTitT  Society  of  Bocki-asd  Count*,  onoAmzED  Fbb.  33,  187S. 
Reverse,  a  liiriiihouae,  "  WaaaisoTON'a  HeADquARTBOs,  1730.  Tappan. 
GnirrBD  1700. '■ 

A  bronited  mnlal.  Obverse,  btist  of  Generai  Wayne,  Ckntenniai.  An- 
HiTKiiSAitr  oc  THE  B.vTTLB  OF  Stont  Point,  Jolt  10,  1H7D.  Reverse,  an 
■nay  bosioging  ii  fortress  across  a  river  and  on  a  bluff.  Stony  Point  ex- 
rDo.iATi;».  xvjDtr.  mdcclxxix. 

Among  the  series  of  copper  Dutcli  m»dr»leis,  which  are  on  exhibiiioo  in 
the  lirsl  nic<lal  case,  llic  tbitowjng  are  of  the  most  interest  : 

No.  1)4141.  bears  on  its  obvbrae  upon  a  sea  violently  In  comtnotlon, 
lubed  by  storms,  a  ship  whose  topniaals  have  been  broken  off,  tibovo 
wbleh  Is  the  date  15S.^.  Inscription.  iNCBttTOX  .  Qdu  .  fata  .  Febbnt. 
On  tbe  reverse,  a  female  flgure  holding  her  right  hand  towards  heaven, 
and  in  bor  loft  an  anchor ;  from  above  rays  are  streaming  down  upon  ber 
bead.     Insciiption,  Spbs  .  ai.ma  .  sufersit. 

This  jetton  was  struck  in  reference  to  the  dissensions  and  lack  of  unity 
then  prevulout  in  theNotlicrlandii  and  the  unfavoi-able  outlook  oi  the  times. 

No.  M17HbasoDtlieuhverHe  the  inscription,  Lapis,  keisct  us —caput  . 
AHOULI.  Within  a  circle  of  very  fine  lines  a  three-cornered  stone,  show- 
log  ila  broadest  part  downwards :  below  is  a  crowned  lion  with  a  shield 
near  the  iuncriplion  un  the  border.  Reverse,  dns.  fecit,  hoc.  et.  pi;. 
(it)  m.  (mhilc)  m  oc,  (ulis)  H.  (ominum.)  1.174  The  sacred  name  of 
Jehovah  In  Hebrew  letters  within  a  circle,  beneath  which  are  clouds, 
whenea  Iwnms  and  rays  are  spreading  downwards. 

No.  Sl'SM.  Obverse,  Affmctos  ,  docbt  .  viam  .  buau.  1577.  and  a 
Svedenvbd  nise.  In  the  lower  fbreground  is  the  figure  of  a  man  resting 
apnn  the  eartli  (the  prophet  Klijah),  receivini;  in  bis  right  band  a  piece  of 
bread,  which  a  hnnd  is  reaching  to  him  from  nut  of  the  clouds.  In  the 
backgAiund  of  the  landscape  appears  a  city.  lu  the  clouds  Ihe  name  of 
Jehuvuh  in  Hebrew  letters.  Reverse.  I.tdrat  .  a  .  uONOBMNAdTiBUs  . 
Daniel  in  the  lion's  den  by  the  side  of  two  Hods.    Above 
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«  Mars  »t»nd«  *=•  "^' 
!.  Upon  wUicte  ■  =:^*^'' 
RL-vene,  Et.  -  -'^^"''^ 


^  the  DAme  or  Jehovah  in  a  cloud  (ns  on  the  obrerec),  nnA  n  Imnd  fitrotclitc 
tiis  piece  rercrs  to  tlic  ginoiiiy  stale  of  nfTitirf  nnil  i»  intumlud  li 
E  recull  to  tlie  mind  of  the  diatraeard  or  doubling  Hulluadcra  the  two  aign±  ^ 
t  examples  of  iLe  Divine  iHncflceuce  that  an?  coninicmiiratt.il  u|iriti  tliU  cma.  m 

No.  34379.    Obverse,   Zklob  .  domini  .  ekebcituum  .  vecit  .  * 
I  Vpoii  the  upper  portion  at  the  Held  the  onme  of  Jaliuvah  lo  Uobrew  letters 
r  BUrroundci]  by  a  ctaud  from  wliirh  a.  DHhcd  arm  holding  a  Rcepire  \»  pm  mtvM'Ttt- 
I  Jccling  ;  below  is  a,  landsi-'apti  in  which  several  cities  and  towns  are  vi&lble.o  X<n1i;. 

1.  I  Sen.  I  PtBR.  Pro.  |  F.  [  F.  |  M-dxcii.     This  piece  refer*  lo  the  cap  «J  .««3»p- 
[  turc  of  the  cities  named. 

No.  34404.  Ubvcrse.CASTRACOB  |  hpexitishb  |  AoVKRSARtA  |  sELVOLiij^.*^*— "* 

I  CUM  I  BlsLECHlO  AD  I  MOV  MDIcv.     Reverse,   u   l)atll«muntcd   Iowlt,   »» *•  "' 

I  ■whose  base  ]>  battering  rani  worked  by  eight  warriore  is  being  iiper»le£»s^-*'d 

I   uid  Uns  cQeetod  a  breach.     Tnis  and   the  next  jellon  commemorate  Ui<£>  *-^  ■^^'' 

capture  of  the  towns  of  Selvold  and  Bialich. 

No,  344U5.    Obverac,  Qcr^SRERB.     Within  a  drele  of  vii 
ftrmcd  with  lance  and  shield  ;  by  his  side  the  trunk  ol*  a  U 
tt  bird   is  resting;  in  the  foreground  a  mass  of  Infantry. 
TUBiiI.     MDXCV.     A  female  Sgure  seated  dicing  front,  with  a  large  helmcl 
upon  her  liuitd.  holding  in  ber  right  hand  a  shield,  upon  which  is  dis — 
pliiycd  the  Lion  of  Holland  ;  in  the  left  a  lance ;  at  ber  rlglil  aide  U  icated 
an  owl  upon  a  branch.     In  tiie  background  is  an  eacAmpmeat  of  tenli. 
This  relates  lo  Prince  Maurice's  prudence  in  preserving  his  conquests  and 
to  bis  Mars-like  valor  in  effecting  tlieni. 

No.  34407.  Obverse,  Fuitotra  .  oprt'ONAT  ,  usqcBDUH  .  photboit  . 
DECS.     Soldiers  standing  by  a  river  liank  with  a  crowned  leaden  Ibe  other 

,e  of  the  river  is  proiectcd  hy  a  shield  which  a  liitnd  holds  out  rrum 
heaven.  Under  the  shield  are  four  soldiers  ready  for  ibe  fhty.  and  tiohind 
;  seenkueeling  throepersoDsio  prayer.  Reverse,  ViarLATE  .  ET. 
OitATB  .  DBO .  coHPiDBNTBS  .  HOSCTi.  A  sualod  female  Qguru  with  folded 
Itands ;  upon  her  right  n  sentry  is  keeping  watch  ;  on  ber  left  a  shield  difr 
playing  a  crowned  Uon,  by  the  side  of  which  is  a  lower,  upon  wluwe 
lummit  there  is  also  a  sentinel. 

This  jetton  refers  to  the  province  of  Zceland  being  threatened  by  the 
Archduke  Albert. 

No.  &4423-    Obverse.  Ordin.  j  Atjspic  PHIH.  |  Hai;ri.  DUCTD.  |  IIosTl 

AD  TDU  I  NODTtrU  C  JtSO.   I  DECEM  OPIOIB.  ET.   \  TRIEUS.  AHCIUC!!.   |  KSPtja. 

A.  I  cisRBE.   DiTio  |  NE.  PAcATA.  [  1597.      Rfvefse.   Soli.  deo. 
\    HONOR  KT  GLORIA.    The  Belgian  lion  ramponi,  holding  u  sword  and  bundle 
of  arrows.     This  celebrates  the  victory  at  Turnhuut  and  the  recapture  of 
nine  towns. 

No.  34457.  Obverse,  thpeuator.  MAurs.  tkhkx  Douthds.  A  full- 
rigged  ship  under  sail.  Reverse.  Luctor  et  bubuoo.  1D03.  A  four- 
leaved  rose  between  small  crosses.  This  relates  to  comucrcc  and  naviga- 
tion once  mare  beginning  to  be  lively. 


Ha.  HUM.  Obverse,  Ars.  oiiatk.  tollit.  onus,  A  iniin  Ix^ndingdown 
urer  &  lever  is  endOHTorliig  by  its  meaDg  to  luiHt:  a  liujce  iiiillaluni!.  Be- 
vnne,  IntmsTRiA  Et  labore.  A  spade  trnOBpicrcini;  d  crtiWQ.  Id  the 
flxur^ue  MDCII. 

TluB  relates  to  Ilic  itirrender  of  Urabc. 

No,  »4401.  Obveraa.  Sbrvat.  vioilantia.  concors.  uucvi.  A  *liip 
la  n  Btorm-iussed  ucnta,  wlioee  wnvca  nre  breaking  ila  inrtsts ;  cluude  are 
In  the  heavens.  Seven  flgiires  are  to  be  seen  upi>ii  the  sliip  who  lire  busied 
la  taking;  neocssary  lucnaures  for  Uie  preservation  uf  iUl'  ship  and  bringing 
)l  to  its  destination.     Reverse.  Mudic.^.  |  F:libi.  qiiiD.  |  timhtis.  |  s.  C. 

ThiH  rufera  lo  the  general  depredaiuu  and  coualernatlon  of  the  Nelher- 
landers. 

No.  84318.  Obverse,  fortitudo  .  belofca.  A  bundle  of  arrows  with 
their  points  upwards.  Reverse,  kikxii.  |  induciar.  ]  iiii.  |  s.  c.  |  TUIfi 
onmineinorates  the  fourth  year  of  the  truce. 

2hd.  coins. 

Among  the  coins  unnmber  of  fine  stieclmcns  biive  been  luldcd,  of  wiiich 
the  Tiilhiwing  «re  a  few  of  the  more  iiii|)iiri)ini. 

There  is  a  very  inlerealinij  silver  coin  of  ancient  Spain.  It  bcftrs  on  the 
obverse  a  head  with  a  slern  furbiddini;  counieDnace.  and  crisp  curled  lialr 
tmd  iMard,  railing  to  mind  llie  ounventional  Assyrian  type.  There  are  also 
MTIain  rnde  letters  both  on  the  obverse  and  on  the  reverse.  It  is  the  cur- 
rent opiuLun  among  Numituiatiats  thai  these  coins  were  copied  alter  those 
iuued  by  the  early  Greek  monarcha  with  such  changes  as  the  lack  of  skill 
on  the  part  of  Ibe  artists  would  natiirully  eause.  The  reverse  exhibits  a 
biirwnian  charging  with  a  lance  sealed  upon  a  steed  whose  forefeet  are 
r&ised  in  motion  from  the  ground.  The  action  is  Bjiiritud,  and  liy  no  means 
m  stiff  as  tlie  low  stale  of  tlie  arts  would  have  warranied  us  in  expecting. 
The  bead  on  the  obverse  does  not,  in  my  opinion,  bear  out  its  presumed 
Oreek  origin,  and  I  incline  to  the  belief  that  it  is  rather  a  representation  of 
sumo  one  of  llieir  );ods,  possibly  the  Pbn:nlcian  Heretiles. 

The  fli'si  setileineutB  in  SjiBiu  wore  those  of  the  Carihageniana,  esliih- 
Ibbod  ngre  before  the  earliest  known  periods  of  clnsslcal  history, 

Tliere  exist  numerous  varietiea  of  tliese  early  Bpnuisli  coins  with  various 
inacriptions,  which  have  only  been  deciphered  in  the  last  few  generations, 
and  even  as  yet  their  true  signification  is  in  doubt.  The  author  of  La 
WwnM  det  MtdiitiUt.  an  early  work  on  Numismatics.  publlHhed  nt  Paris  In 
ITliJ,  speaks  of  ibeee  coins  as  being  truly  mtdallai  datconnueidat.  which  no 
one  had  undertaken  to  collect  or  reduce  into  order,  although  "  Lnstanosa 
atlerU  rtniln  vn  gr-tnii  itrvlee  aug  eurifix.  dt  m  daniur  lit  ptint  d'tttfatrt 
Kit  Yolume.  qaifiU  imprints  a  Hwaei  en  18ii  on  it  a  /•lit  gramr  enairan 
ditrtitJtUdfrtiim4daillHqu'iliioiiildaiti»on  Cabintt,  lapliipartd'argtnt-" 

CIO  insight  Into  the  true  status  of  the^e  coins  whiclk  bad 
s  bearing  Punic  1ciic-rs,     He  maintained  that  the  chamc- 


ID  lliMC  cuius  Piiny  referred  wlien  spunliing  of  Ilio  Iiooij  (nrrjoil  nwsjr  t: r; 

ins  fc-wa  Spain,  arstnlun  »ignatitn  otuMte. 

\n  of  wiiicU  we  iirti  Bjieuking  lins  Iwvii  nserilicd  liy  hnlli  Hi^iiin  aUK~  si 
^kurmaii  lo  tlic  cxiy  nf  Turrugim,  the  cnpllnl  of  Uic  Prnvinc"  of  iIid  wiiir  ^^e 
!,  niiich  culelimlufl  In  ancient  autiiurs  for  lis  beauty  ond  opul«nc-=». 
Ptlny   writes  of  U  that  it  wits  Seiptofum   opiu  u(  CiiTthaga   Paiumi^    ^i, 
AiigneiuB  oracled  io  honor  of  his  visit.  &n  altar,  upnu  which  subwiqueiitly    —^% 
palin-trcc  grew.    It  issued  coins  wliile  under  the  iliimtiii'in  n(  the  irmiiiiii^     ni. 
g  ^nd  lliei-o  arc  soino  cxMut  bearing  the  heads  of  tlio  Qoiliic  riilcrs  of  Hptt    .^^o. 
r  Carlbageiaiirobably  one  of  the  best  kuuwn  cities  of  nnUqaity,  And  Abun    . 
It  specimens  of  its  coinage  ttHTu  dctconded  tn  our  own  times.    Tbu  |iiec 
exhibition  are  sinnll  bronxc  coins  laoitring  on  the  obverse  tliR  Itcuil 
ler  (or  Persoplione)  ndorncd  with  uocklaco,  earrings,  ftc,  and  on  i^   -^'^4 
X.-  ll>e  Agiirc  of  a  iiorso  and  a  pnlm  tree. 
The  CarihnginUns  adopted  from  Sicily  the  worsliip  of  Demoler  ai 
*  Beplione,  mid  Ibe  horse  possibly  refcra  to  Liliyn,  wliicli  wits  fnmoiis 
horst'B,  or  iitrlmps  to  the  horse's  liead  fabli-d  to  have  Iwrn  dug  up  at  t'  -^  •" 
foundation  of  ilie  clly.    Carthage  was  uliiin«Iuly  desiriyod  l>y  tliv  Itooia.-  -d 
148  fl.  C  ,  and  the  coin  was  prolwbly  issiieil  about  the  ihlnl  cantory  hufo  ^  ' 
^Uie  present  era. 

Tlicre  is  «,  very  line  didraciiin  of  VKLri  in  Liic>tnla  bearing  nn  tV-^ 
a  beaotifully  executed  lieud  of  Apillo,  and  on  the  revera^  a  Ma 
Pbl  the  act  of  leaping  upon  a  slag,  which  It  is  reni)in;r   lo   pii<C('s.     T% 
\  muscles  are  admirably  portrayed,  and  the  action  1&  depicted  entirely  wit  - 
lut  stiffness,  but  with  the  case  and  grace  which  arises  IVoin  the  ei 
aess  of  power  and  sirangth. 
Vciia  was  n  large  and  prosperous  eiiy  founded  by  Hie  Gn-eks.  and  1 
Icmnage  exhibits  the  undoubttHi  CDnOrinalion  of  liislory.     Qiuek  ciiUu^  ' 
lAlone  could  have  produced  sucli  fine  apecimuns  of  Art    It  is  now  kn-iwn  v 
^CaiU'a  iiuir  dtlla  Bnifea.  and  lies  l>eE\vce:]  Policnslro  nnd  the  dulfof  &-^^ 
lerno.    It  was  mentioned  by  both  Simho  and  Pliny,  and  win  the  seal  ■      ■***„„ 
tbe  Eleatlc  sect  of  Pill  lose  pliers,  who  r^'Ceiveil  tiieir  appellation  ftom  tlK-'jf~ 
rdty  :  their  le.-iders  were  Zenophanes.  Parmcnides,  Zi'uo  Hnd  Mt-lissuH.  Th  ■ 
speculations  of  this  scliodi  rose  to  a  higher  region  of  pure  Uiouglit  tlinv*' 
[hose  of  the  Ionic  or  Pythagonc  schools,  and  nmoni;  the  Elcatlcs  for  Itc<  ' 
flrsi  lime  comes  distinctly  into  play  tlie  dlalectieul  movement  in  liu«u>^«**^ 
thought. 
Cnrlnth,  in  Achaiu.  Is  represonied  hy  a  fliio  didrachm,  liearin;;  on  th**-* 
[   obTerse  helmeted  head  of  Venus  :  and  on  the  reverse.  Pegasus.  wtUi  tl*'-* 
^  letter  9  (Kopb),  the  ancient  or  PhtEnician  form  of  K.     "Aelty."  •aj«.*"*  ,, 
Strabo,  "large,  rich  and  prosperous  ;   replete  with  men  flt  for  the  liandlln**  *        .-j 
of  every  sort  of  afliiir,  civil,  arilslic  and  poliiioal."    Founded  by  BellBfv:*''*  * 
plion,  the  type  of  iho  reverse    refers  to  his  subjugation  of  the  sicr 
Pegasus. 
The  rolnnge  of  this  ciLy  exhibits  a  high  degree  of  arlislin  eultnre,      v^ 
lorougb  proof,  were  any  waatloK,  of  the  truths  which  liistory  n 


,tf  J»fl 


It*  tWhtempirt-Bitrt  hiTtliy.  Prom  the  Mirltest  dujs  of  Its  eolnrise.  whm 
ilic  tvyfrae  wns  simply  l!iu  ruilu  punch  murk,  in  ilic  Inst  iwriods  wlicti  Us 
nuHicf  wns  issued,  llie  piccea  struck  and  cagmved  Tor  llils  city  uri:  wnrtUj 
ol'  K.  Iirgli  nink  untt  jhissc-ss  ii  grcit  nieril. 

The  very  Hr»t  cuing  Issued  liy  Ciirinlli  bcnr  on  the  obverse  Pi-gnsus,  wilh 
Ibc  HrclJUic  leuer  9  (K'>p1i)i  »'liicli  cli9ai)|iouri>d  nriin  llie  lati'T  Oi'eek 
AlphnbL't.  Reverse,  the  so  called  key  pattern  punch  mitrk.  The  exi'cu- 
rluu  of  the  flying  harm  is  vury  bold. 

Tills  city  wns  colonleed  at  a  very  curly  period  by  ibc  Plitenlciuns,  and 
was  destroyed  by  ttiu  Itoniiins  under  L.  Meiuiiihis,  B.  C.  14(t.  The  present 
piece  vrna  issued  nliout  480  B.  C. 

It  ia  imorcsting  in  compiLre  tlic  coinngc  nrthls  city  w1[1i  llist  orSybariB, 
both  of  inrnmniis  renown  for  thu  pursuit  of  piensuru. 

Tlierp  Bre  ulso  8|>ccimens  of  wliut  is  known  ns  the  iriraied  eoSnage  of 
Hagnn  Qnecln.  These  pieces  were  issued  by  thu  Orcclnn  colonics  sellled 
in  lower  Iluly,  and  nrc  proliubly  the  most  reinnrknlile  specliiiuns  ol*  the 
raonctnry  iirt  which  hiLvc  ever  tinm  produced.  Insicitd  of  being  thick  and 
hemispbcrk-ally  raised  trnvnrds  llm  center,  tlicy  are  lliln  and  B»t,  And  lieiir 
on  the  reverse  in  inlagilii  the  same  subject  which  the  obverse  liciirs  in  alio- 
rclievu.  This  coinage  hwl  been  abandoned  before  ibe  aixlb  century  B.  C, 
and  all  these  coins  nru  of  very  grcut  antiquity,  yet  their  workmnnsbip  ia 
fine  and  artistic,  even  when  the  design  Is  of  Uie  siiiiiilesl.  What  the  objccl 
fur  (be  ndoption  of  so  peculiar  a  fonn  could  Lave  been,  has  been  the  sub- 
ject "f  numcrius  conjectures,  but  as  yet  none  seem  satisfactorily  to  explain 
Ibis  Abnormal  condition  of  coinage. 

Tbo  ■pcciinens  wliieb  ibc  Numismatic  and  Antiquarian  Society  have 
Ittftced  on  cihibitlou  are  Stbaris  and  Metapoktuu. 

The  coinage  of  Metaponlum  bears  on  llie  obverse  an  ear  of  corn,  on  llie 
revcrso  the  same  incused.  This  cily  waa  foundrf  almut  700  B.  C,  by  a 
colony  from  Nortlicrn  Greece,  and  its  pn>s|ierity  becime  exeeedinsly  great, 
t»vting  to  tlie  fertility  of  iU  soil,  which  was  especially  rich  in  wheal.  The 
metaiKmtines  sent  annually  to  the  temple  al  Delphi  a  golden  sheaf  of  wheal 
and  ojnsldcr«d  Ceres  as  their  lutetary  godiiess,  impressing  lier  embleu,  the 
«nr  of  corn,  upon  tlieir  coinage, 

Sybnris  proscnls,  on  the  obverse,  n  bail  standing  and  looking  liaelcwards, 
and  llic  snnie  type  incused  on  llie  reverse,  with  the  iuBcriplbn  T.W,  being 
written  from  riglit  to  left  in  tlie  most  ancient  manner  and  with  the  iiymi 
of  an  arctiaic  type,  resembling  a  mu.  The  history  of  Sybnris  and  its  luc- 
fxgtnr  city,  Thurluni,  is  well  lold  by  Dr.  Cardwell. 

"The  peo]ie  of  Sybarls,  on  tlie  bay  of  Tarentuin  were  conquered  and 
their  city  destroyed  by  llie  Crotoniats  about  the  year  BOO  B.  C,  Fifly  eight 
years  aflerwnrd  the  Syhnriles  endeavored  lo  rebuild  their  dty,  but  were 
again  driven  away  six  years  Inter  by  their  old  enemy.  The  aid  of  Athens 
and  the  Pelop.)nne«c  was  invoked,  which  in  44*  B,  C.  laid  Ibc  foundations 
uf  Thuriuui.  near  tlie  site  of  the  ancient  Sybnris,  taking  the  name  from  a 
foontafn  in  lla  noighborbood.     Boon  ths  foralgn  alemsnt  pr«vail«d<ivertlw 


[V6}'barit<>e  anH  ptit  them  totbe  swonl.    ■    «    *    Whnt  then  i»  tu  ntim^E 
I  UMlic  history  I    W«  Jiutu  Boveinl  coins  of  Sybum,  hrarlng  in  tlic  form 
J  Ihcit-  bri of  inscriptions  and  wiirknmn)ibip  tlic  Btningcst  cTidi-nn  «f  blfc^ 
r  Aniiquiiy,  Bu  iliui  ne  may  fnirly  »Hij(D  them  to  a  |«riud  fully  llv«  ce  - 
]  turiea  before  the  Chrieiliin  era.    Th-e  constant  device  on  these  coin*  «r 
'<  itaiu  el  reipicUat.  allowing  thai  il  was  the  arknowlodgeJ  ^uiguiESD^^ 
of  Syhnris.    Tlic  nirxt  coins  belonging  to  the  place  are  mure  recent,  «ii  ^^ 
«n«y  judge  frtjin  Iho  form  of  their  letters  aad  their  highly  finished  Btylo 
worhinHtiship.  and  taken  on  llie  analogy  of  coins  in  general,  thuy  mieht  ^H 
assigned  to  a  period  not  much  anterior  to  the  time  of  Pliilip  nnil   AJcxru^-— 
er.     But  we  Und  from  thcae  thnl  the  devicM  of  the  plikce  bare  imdorgoi 
n  iniportnnt  change.    The  ancient  cognisance  of  SylNirig  I 
ndury  consequence  and  lias  given  way  on  one  face  nf  the  coin  lu  the  Caj 
I  Pallailit,  the  well-known  badge  of  Alhona.    The  Inscription,  too,  U.ln 
I  instancu.  tho  abbreviated  word  Syt>aris,  in  another  n  simlliir  abhrcvUrli 
[  of  the  newly  ranti-acted  nntnu,  Tliuriuni.    So  tlien.  ihec«  coins  ttriei 
mark  the  period  when  the  natives  and  foreigners  were  living  togeriliur 

101,  mutually  endeavoring  to  conciliate  each  other,  each  party 
serving  tokens  of  its  hereditary  attach  men  ts. 

"The  next  set  of  coins   is  dislingulslied  by  a  uiinnteness 
wliicli  marks  them  decidedly  aa  the   must  recent  of  llie   three,  unil  tlii 

I,  in  perfect  accordance  with  the  historical  narration,  bear  no  nieni^^ 
I'  rials  of  the  ancient  Sylinris.    The  inscription  in  every  inslaniru  is  of  Thuc:=^ 

ilie  Onpttt  Paltiidit  is  prominent,  and  the  sncienl  cognizance  of  tl«= 
j    Bull  is  no  longer  iti(in»  tl  reipieieni  but  imt«M  tl  eornupttu.     Doubih 
there  was  found  in  the  meaning  of  the  word  HnupW.',!^  rcns;>n  forilio  dlOif 
ence  they  adopted  'a  bnll  running  and  bntting,' 

"When,  later  in  the  history  of  the  [own,  Athens  and  other  |N)w«ni 

■eece  began  to  claim  it  as  a  dependency.  th<^y  iMildly  refused  to  neknciw  -^^*V 

edge  any  other  founder  or  patron  than  tlip  deity  of  Delphi,     And  wli^  .*  •i*^ 

say  the  coliiaT    Some  of  them,  whicb  seem  to  have  been  mlnicd  whioi  lU  *  ^y"" 

,  repHhlie  was  j'cl  scarcely  free  fnini  Its  ancient  habits,  retain  ilin  hadg«  i^     s^' 

Athens,  but  some  also  hear  the  emblems  of  Ceres,  the  lokeuii   <vf  agricti  x^^^" 

I    ttiral   prosperity,  and  others  are  impressed  with  the  head  and  inslgnU  »       ^^* 

Apollo." 

The  device  of  the  bull  occurs  upon  the  reverse  ofa  denarius  of  ADguctiK*'^ 
(of  which  a  specimen  is  in  the  present  collection),  and  also  Ihtiso  iif  ttrf. 
gensTu-oniA^    "The  '  Bos  irruens,'  "  says  Smyth  (Northumberland  (uaWi- 
coins,  p.  238),  "ora  fierce  bull  charging,  is  no  doubt  a  punning  allue<a:»i' 
to  the  moneyer's  cognomen,  ttnupw;,  impeluoua,  and  not  an  agrarian  «as^ 
blem.     Some  antiquaries,  honcver,  Insist  that  it  alludes  In  an  agrarUn  la^' 
I    {Dtroduccd  hy  the  tribune  Bp.  Tboriua  Balbiia,  wliich  lex  conceriifng  it^ 
Roman  public  lands  was  engraved  n[H>n  the  back  part  of  the  some 
which  contained  the  Lex  Servllia  de  Rcpelundis ;  this  tablet  wm  bj 

•  CordWdll  Lecture,  lit,  p.  M  el  sen.    riodorun  Slculiia,  txi.,  |  tM,  ae.'. 
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■t  aome  unknown  liiim,  Iml  seven  iir  its   fingmcnts   have  been  preservwi 
HDd  piihUsIicd  by  Fulviiis  Ui-sliius  itbout  A.  D  15TT.  " 

"TIki  symlml  of  the  bull  plays  an  iinimtinnt  part  in  mnny  my i hoses, 
Tlila  oniiTuil  wu  intcmk-d  to  reprvsent  ]Miwcr  or  tiody  nnd  unwcarlL'tl  mas- 
culiae  energy,  Iwo  great  attributes  CBpecialty  coveted  tij  aocient  kings  nnd 
great  men.  Tlie  buli  seemed  lo  bo,  in  ei  ntflnner.  sacred  to  Venus, 
whil«t  the  lion  was  eniljleiiiatic  of  the  male  crcalor.  The  bull  and  tbe  lion, 
ktniiDg  the  Assyrians,  occupied  iiiucit  llie  same  place  as  tlie  lion  and  unicorn 
do  in  modem  beraldry.  Lt^&rd  {Ciitl«  de  1>nu«)  luis summed  up  liie  mat- 
ter in  the  Mluwing  wiinls : 

"  L«  dftiix  principaux  aitribnles  chanicleriEtiques  de  Vf  nas  Tareat  en 
orient  cuuime  fn  owid»^nl  le  tnurenu  et  lo  lion,  Vun  symbolo  du  priocipo 
do  la  eJinleur  ol  clu  |i(iuvoir  generaleiir  aclif,  I'aulre,  symbole  du  principe 
liumide  et  dii  pouvolr  generatir  passif :  el  tous  los  deux  slgnea  du  Zodiaqne, 
owls  MVec  cede  difference  que  ie  laureau  etaic  le  premier  signe  do  1'eguiDOX 
remKi  et  U  domicile  de  la  iune  a  I'epoque  de  sa  plus  gmnde  exaltalion,  et 
qne  le  Hon  plac^  au  solstice  il'M  etait  le  domicile  du  soleil  pendant  la 
canlcuTe.  Ces  deux  cnimaax  rtircnt  done  aussl  Ics  hieroglyplies  ideograph- 
iqtie  de  I'bcrmaphroditisuic  de  Venus,  divinl(£  a  laquelle  leg  anciennes 
tradltiona  asslgnent  cnmme  a  Mithni,  une  place  entre  lee  equinoxes  et  lea 
aoMlceM  ctdonnent  pourmonture  le  taureau."  In  another  pnasitge  he  wriiea 
IbUB:  "Premier  Sire  eorti  des  mains  d'un  dieu  crenteur  du  monde,  le 
isnreaa,  symbole  de  vie,  est  appel^  d'un  nora  qui  sigoiBe  a  la  fois  ei*  et 
liiuftaM.  Par  une  cons^ueiice  immediate  d'une  doctrine  qui  ensolgnalt 
que  Ics  premiers  8lros  vivants  ^taienl  i\6  dnns  I'eau,  11  est  en  mSme  tcu))M, 
le  syinbole  de  prtnclpe  huralde,  du  pouvoir  passlf  de  Is  gdneratton  ou  du 
aexc  femlulne."    (Inman's  Ancient  Faiths.  Vol.  1,  p.  ST6.  et  seq. ) 

Tlie  symlNil  or  the  bull  also  is  frequently  taken  to  represent  water,  or  tlie 
watery  principle  in  which  lire  inken  its  )>oginning*  am)  lience,  no  doubt,  tbe 
nnrence  paid  to  rivers,  a«  instanced,  even  at  the  present  day,  in  India,  by  llie 
burial  of  the  Hindoo  dead  in  the  holy  walers  of  tliul  region.  It  may  tliora- 
fora  be  considered  as  a  reprcsenlaiive  of  the  fiTEt-  or  the  great  humid 
(niaciple  of  nature. 

Not  a  trnco  now  rrinains  of  Sybaris.  tliis  great  city  wbicli  onco  ruled  over 
twenty-live  of  its  neighboring  towns,  and  spnl  into  the  war  that  resulted  in 
ila  donnfali  three  hundred  Ihotisnnd  fighting  men.  Nothing  Is  known  of 
iU  mansions  and  its  iialHcea,  not  one  stone  Is  left  to  show  the  spot  where 
"men  slept  upon  Iw-dsof  roses  and  those  renowned  Imnqucla  took  place  to 
which  women  were  bidden  a  year  in  advance  that  lliey  might  have  Ibe 
whole  interval  for  rendering  their  beauty  more  irresistible."  Recent  ex- 
ptoniions  have  rivulted  in  the  Undlng  of  a  sarfiophngns  Hill  of  carbonized 
matter,  shov,  Ing  lliat  the  corpse  hod  been  cremated  prior  lo  inlcrmeuL 

Amidst  the  renmins  of  the  hineral  pyre,  near  the  hend  of  the  corpse,  were 
iiniie  golden  rmginents.  tlio  ornamentation  of  u  lioi.  and  aflerwanlB  lliu 
hroiiir  nnils  with  which  it  liud  been  fnsteneil  were  found.    Near  t bo  breast 
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or  llic  deceased  woro  two  smnll  silver  plat«8.  of  tho  slzo  of  large  bntlni^ 
which  bore  in  relief  two  beautiful  femuJe  beads.    Nearlbe  reioaiiiHor  t 
skull  was  di»ctiverert  a  small  plate  of  thin  gold  folded  togelfaer 
wore  visiblesome  traces  oFGreuk  wriiiof;,  anil  which,  on  being  'apeoeil.  d 
cloeed  wltbin  its  foldsanolherHiuiilarlJkblet  likewise  bearing  ao  ii 
The  learned  profeasor  to  wlioni  Ihis  llnil  wns  given  lo  dedpher,   bulj«r> 
thai  the  larger  plate  contaitkB  mysiic  matter  written  by  une  rurolliar  w5 
the  Eleusinian  mysteries  :  ilie  soiall  plal«  coiiUins  an  loscriplioc 
letters  In  the  Doric  dialeL't,  in  which  a  hierophant  addrt«sa»  tbv  duttd.  ( 
gnitulaiiag  him  Ihai  alter  having  suffered  the  worst  of  eviln  ho  had  t^ 
miserable  mortal  became  a  god.  bavlug  pursued  the  right  path  which  tea 
H>  the  fields  reserved  fiir  Ihe  jual  in  the  towers  of  Persepiione. 

There  is  a  fine  Tetradrucbin  of  the  famous  city  of  Tyre  (in  Pbivnici 
bearing  on  the  obverse  a  laiireatert  head  of  Horacles,  on  the  revcrso  « 
on  rudder  behind  a  palm  branchy  lo  lell  date  lU  (year  16),  iuscript 

rrpor  jki-m'  aai  a^tauv. 

Tyro  was  one  of  the  grandest  cilies  of  all  antitiuity,  and  ils  comnn 
and  riches  are  frequently  sjioken  of  iu  the  classical  writers.  Prom  1 
ns  from  modern  London,  ships  went  lo  visit  all  parts  of  the  globe  lo  wt. 
they  coutd  reach  ;  and  to  Tyre  came  inercbandlse  from  all  parts  of  the  c 
tinents  of  Europe  and  A^ia.  Aeonling  lu  HeK>d.)tUH  It  was  fuunded  aL^oui 
2755  B.  C.  and  received  its  independence  alMUt  ISIt  B.  C.  This  oiin  ^wu 
therefore  Issued  about  lOS  B.  C.  The  execution  of  this  ooln  is  vsiwci  ^Ur 
noteworthy.  The  massive  boUlncM  of  the  head  of  Uelknrth  (ilie  TyK~lM 
Heroules)  exlilbitaa  brutal  and  repelling  counteaance;  Uie  Mgle  (sacnrd'o 
this  god)  on  the  reverse  is  in  an  altitude  of  life-likeness  almost  uasiirtv^aw- 
able.  Theruddercxhibiistbemarillmecharacterofibecllyand  the  palra  '*n» 
tbe  emblem  of  Tyre  and  Siilon.  Phoenicia  is  fabled  to  have  tuken  itsnx^ais 
(htm  this  tree,  which  in  Greek  was  known  an  iXilSIS.  The  jAlai  ^a* 
likewise  the  well  known  emblem  of  victory.  As  found  upon  coins  IC  i^ 
according  to  Spanheini,  of  throe  varieties,  viz : 

1st.  Thai  which  is  lall,  thick- Itranchud  and  leaved,  but  bcnrv  no  fruiC- 

2(1.  Smaller,  less  dense  and  bears  fruit. 

8d.  Tbe  small  sterile  dwarf  palm. 

The  palm  tree  of  ,Tuiiea.  which  bears  trail,  is  found  upon  tho  oioai 
Ihat  country.    As  a  branch  Ibe  palm  is  found  niwin  the  coins  of  Ar»>k** 
as  a  tree,  nyxta  those  of  Tyre,  Datnaecus.  AlexandrU  and  the  Pbmnic 
Colonies  of  Sicily,  AfVica  and  Spain, 

The  palm  tree  was  one  of  the  ornamentB  sculptured  in  Solomon's 
pie,  and  among  modern  writers  («.  g.,  Innian's  Ancient  Falibsi  baa  1 
considered  to  l>e  a  Phallic  emblem  equivalent  to  Assbur.     "On  a  eat'* 
Ephcsnss  palm  tree  is  represented  as  springing  up  hy  thealdu  of  asi^a^ 
asunder,  meaning  that  the  'Grctt  -God  iKrnnos  or  IIm)  being  «U  oft^ 
palm  tree  repairs  all.'  "* 
•liimau,  Vol.  J,p.  lO;. 


IPhiriiiti- 

TlieepiiheiB,  IF.PM  (Holy)  and  AXiWO!^  (InvioUWc winctiiBry)  were 
adopted  h;  nuiny  other  cilittH.  After  a  very  long  perUiU  of  life,  witli  check' 
ertxl  iirosperhy,  Tyre  wa*  finally  destroyed  by  tlie  Saracens,  A.  D.  1201, 
uder  baTiag  wUbsliXHl  many  Bieeas,  including  one  Ly  Alexander  the 
Ureal. 

In  addition  to  theae  already  described  in  my  previous  paper  there 
Are  H  number  of  bo  called  family  coins,  nmoog  wblcb  nre  well  pre- 
served sfiecimene  oftbe  Cornelia,  Pulvia,  Uiislilia,  Malaoia,  Opeiraio, 
Pomp-iniu.  Scriixuiia.  Vlbis,  and  citber  gentes.  presenting  Interest- 
ing types.  The  gens  Cornelia  was  a  moel  noUe  family,  both  Pa- 
trician and  Plebeiim.  and  bus  left  a  number  of  devices  niton  tlio 
denarii  wbicli  are  attributed  lo  il.  The  gnns  Fulvia  uUbough  "con- 
feMedly  one  oftbe  most  conspicuoiis  oftbe  Roman  genies,  is  only  known 
by  ono  denarius,  uxeepl  some  colnnial  ones  lignred  by  Morell  "  iSmytb 
Family  Coins,  p.  9^).  It  iH-ata  on  tbe  obverse  Ibe  head  of  Pallas  Niho- 
phora  with  uluied  helmet  and  the  word  ROMA :  on  the  reverse,  '-  Victoria 
alatn  holds  out  a  chnplet  in  a  biga  galoping  lo  tbe  right.  Under  the  liorse 
w  CN  FOUL,  and  in  the  exerjium  M  GAL  Q  MET.  Alltiougb  we  do  not 
benr  of  tbe  Pulvil  till  L.  Fuivius  became  consul  in  B.  C.  833,  it  is  known 
lJi»t  even  then  Ibey  were  of  long  standing  in  Tuscuiuni.  •  *  Of  the 
luJies  of  this  gens  two  played  a  very  conspicuous  part ;  the  flrsi,  a  woman 
nf  nuik.  divulged  the  Calalinian  conspiracy,  tbe  second  married  Mark 
Antony  for  her  third  hu^and.  breathing  nolbing  but  war  and  doniina- 
Uon-  This  is  thf  fury  wbo  pierced  ibe  dead  Cicero's  tongue  with  a  bodkin, 
Uttering  all  eiirls  of  oiiprobrious  epithets  all  the  white."  (8mylb,  loe.  eU.) 
A  denarius  nf  the  gens  Maiania  presents  on  tbe  obverse  "a  winged  and 
QBlonied  head  nf  Itoma  with  tiie  mark  x  :  un  Ibc  reverse,  a  winged  Vic- 
tory in  a  rapid  viga  holding  the  reins  firmly  with  her  left  hand,  while  her 
right  is  whipping  the  horses,  which  are  unusually  free  from  haraess. 
fielow  ia  the  inscription  C  MAIANIA  ;  exergue  Roma.  History  makes 
■)o  mention  of  Ibis  gens  nnd  its  rank  is  unknown."    (Smyth,  p.  127.) 

Tli«  gens  Opeimia  presents  "IbegaJealed  head  of  Pallas,  bearing  siern  and 
knanly  features,  wearing  an  earring  with  a  long  pendant  and  a  necklace  ;  in 
Tronlislbedenarialfllnmp  X.  and  at  tbe  back  is  a  chaplet.  On  the  reverse, 
X.  OrBim ;  exergue  Roma.  Victoria  alala  in  a  galloping  quadriga  holds 
tbe  rolns  with  her  left  hand  and  a  laurel  crown  in  her  right.  This  was 
probttbly  struck  by  L.  Opeimius,  the  aristocratic  pnctorwbo  suppressed  the 
revolt  of  Tregclln.  B.  C.  12.'>.  Tbia  ia  tbe  man  who  being  consul  fouryears 
Inter,  hunted  C.  Oracchus,  with  personal  animusity,  to  his  destruction ;  nnd 
^eing  himself  condemned  for  receiving  Jugurtba's  bribes,  died,  hated  and 
insulteid.  a  poverty  stricknn  exile  at  Dyrrachinm.  ■  *  ■  The  Opeimii 
*re  first  brought  on  Ibe  stage  of  Itistory  at  tbe  time  of  tiic  Bitmnite  wara, 
yet  the  components  of  tbe  gens  are  but  little  known."    (Sroyib,  1S7.) 

The  denarii  of  tbe  gens  Pomponin  occur  frequently  and  are  of  many 
devioeB.  (;]>onsoraeare  seen  (be  figures  of  the  Muses.  Clio,  Euterpe,  Thalia, 
Melpomene,  Terpalcbore,  Erato,  Polyhymnia,  Umnia,  and  Calliope,  with 


3U 


llie  symbols  respectively  tiidiewtive  of  their  su)ipiifieri  hvocsiIods.  Upon 
one  deDariiis  is  found  the  reiirosentntion  of  Hercules  Klusagein;  plnying  upon 
a  lyre.  "The  temple  of  nercules  Musanuo  wna  built  In  Uie  Flaminian 
circus  by  the  consul  Fulviun,  who  hoving.  when  Impumtor  in  Greece, 
recognized  Uerculcs  na  Masageles,  consecruted  lo  bis  tutelar  prulection  tbe 
ninedaiueBof  the  Mubps,  which  he  lind  brought  over  from  Aeiolla,  B.  C. 
180.  The  Poiiiponia,  though  a  plebeiau  gent,  were  very  proud,  and.  towards 
the  end  of  tlie  Ruptiblic,  followed  the  example  of  the  oilier  Ronitib  gcntes 
by  claiming  high  antiquity,  prcteniting  descent  IViini  Pi>in|K),  ime  of  tUo 
sotiBofNuma."    (Siiiyih,  p.  184,  etseq.) 

The  gens  Vlbia  likewise  affords  many  varieties  of  ohverfies  aod  reverses. 
Among  the  former  we  find  ibu  laurcnied  heiul  of  Apollo,  Ibe  bead  of 
Pallim,  un  ivy  crowned  bead  of  Bacchus,  n  scenic  ninsk  of  Pi)n,  a  lnure«tcd 
female  head  supposed  to  rei>resent  the  Goddess  Libcrtna,  Innrented  buwt 
of  Hercules,  Iwarded  head  of  Jove;  on  the  reverses  are  galeatcd  figures  in 
(lundriga.  Ceres  crowned  with  wheat  mnrcbing  ncross  u  flcid,  Jupiter 
Axuris,  Roma  seated  on  a  pile  of  bucklers,  holding  in  ber  right  hand  a 
tpcar,  in  her  left  the  parauinium,  pressing  with  Iter  left  foot  ou  a  globe, 
and  in  the  act  ol  being  crowned  by  a  flying  Victory,  two  clasped  right  bards 
Hiistnining  a  winged  caduceuB  (relntlng  to  D.  Brulus.  who  being  besieged 
by  Mark  Antony  at  Muiluo,  B.C.  U.  was  liberated  by  the  consuls  Hirtias 
and  Pnnsa).  a  tHintber  with  his  fore  feet  raised  on  a  decorated  cj  llndrical 
altar  on  which  are  the  Bacchic  attributes,  a  LPGarde<l  Iiiiksk  and  a.  long 
Ihyrsus  adorned  with  ribbons,  Victoria  alala  placing  a  garland  up<m  a 
trophy  composed  of  spoils,  and  Ceres,  crowned  wllb  corn,  tioUting  a  lighted 
torch,  seated  in  a  car  drawn  by  two  dragons."  These  dragoDB  are 
portentous  creations  of  the  ancient  imagination  in  all  countries.  The 
serpent  worship  was  all  but  universal.  It  is  alluded  lo  in  ihe  earlier 
portions  of  the  Bible,  aiid  it  is  known  to  have  prevailed  among  the  dial- 
dees,  the  Persians  and  the  Bgyptians  as  emblematic  of  the  8un  and  Time 
and  Eternity.  From  the  Orientals  it  descended  <o  the  Greeks,  and  from 
them  lo  the  Romans,  among  whom  11  became  a  type  of  Victory,  Prosperity 
andUealtii."  (Smyth,  p.  235.  etseq.)  Ceres  In  berrar,  drawn  by  dragons, 
likewise  oc^surs  upon  the  coins  of  the  gens  Vollela. 

There  is  a  handsomely  executed  Paduan  fabricallon  of  n  llrst  Xmta  at 
the  Empcivr  Otho.  bearing  his  head  on  the  obverse,  and  on  the  reverse 
the  Emperor  standing  with  Ills  righl  hand  extended  omr  an  allar  clasping 
the  hands  of  three  soldiers  who  bear  military  ensigns ;  inscription  Sitcrtii- 
TAS  r.  R.  s.  C.  A  Homan  first  hmsa  of  [be  Empc-ror  Otho  is  soitictblng 
tliat  has  always  been  a  desideratum  ;  none  arc  known  to  exist  or  to  bsvo 
exUled.  Bronzes  from  the  Egyptian  Mini  are  to  be  niel  with  and 
these  alone  must  replace  the  Roman  issue  In  collections  onlesfi  (lie  unex- 
Ijeclcd.  which  is  always  occurring,  should  some  day  bring  tu  light  a  liuai^ 
of  these  coins.  The  usual  explnnntion  given  for  the  absence  of  tbe  flm 
broni:es  of  this  Emjieroris  based  upon  the  |)0wer  retained  by  Ibe  Senate  of 
striking  copi>cr,  while  their  rulers  hail  nsnrpcd  the  privilege  of  coining  gold 


nnd  iilver.    The  dennrii  or  Otlio  Are  or  not  lafreqiicnt  o 
willieundiiig  ilip  eitremely  filiorl  iluntlion  ofUis  reign. 

We  cunniil  more  iipprnprJAtely  coiiclu<tc  lUU  skelch  llian  wllh  tbe  words 
of  the  Spuiisli  writer,  GiisianiB  : 

"Jfo  preUndii  qat  la  afitioa  a  leu  mtditll'U  tta  la  dnica  ;  ptfi  ri  que  no 
H  oMIt,  qut  tu>  K  f^ifidont,  anltt  n  gut  at  euliiee.  Ella  tt  d4  tal  ralidad, 
giM  liempre  nerta,  que  of  net  a  aido  paio  numai  natii/areioiitii,  y  eon  una 
tnliin,  q'lf  ho  *t  halla  eon  tanta  frtgueneia  enlat  dtmat  titudiot.  "  ■  • 
La  Erudieion  dtht  ler  en  todot  titmpoii,  y  ea  todat  Naeiuae*  aptterida  y 
»oli'titada;  y  tei/nrumfnle  no  Iviy  moda  para  adquirtrla  eon  iitayoT  talett- 
■i0n  qui  ft  iito  dt  loi  in(i({"ll0l>  tl  triudio  piirn  lu  pgrftrlo  r.0Jioeimi4ni»,  y  itl 
man^o  Ae  loi  li^ro*  qiie  traUitt  dt  ellat.  Qaien  la$  eultit^a  va  adqitirienio 
dt  grade  tn  grado  lot  mna  utila*  nonoeimUntot,  y  una  vatta  txlaiuiMi  tn  el 
eampo  lit  In*  bfUm  Itttrat. 

"  Cada  madalUi  e»  in  diploma  o  inttramenta  auteniko ;  qve  eomprveba 
til  vtrdad  de  lu  JIUttTia  ;  y  no  habri  en  el  mandu  arehito  dt  no*  ttuvrnt 
y  antiguai  dofumenlos.  '  »  •  *  El  enludia  de  la  anliywdail  ti  cm* 
que  no  debemotjamae  olnittar  y  abandonur  tegun  Clitwluina ; 

Jfte  detCnat  unquam 
Teeum  llr<tia  laqui,  Ueum  Somaiin  eelaitan." 


^^Kihe  Formation  of  Diheiiznl  bgt/it  Aeti'an  of  Kthylene  Chloride  on  Beutnt 
in  Ihe  Praenee  of  Aluminium  CMuridc.     By  William  If.  Greene. 

f.Bead  at  Uu  Matting  of  the  AmerieanPhiloiophieal  Satiety.  Oetai«rlT.  1879.) 

By  «  B*riMof  Ihe  mnat  remnrkalilc  Hienilcal  Inveallgations  of  late  years, 
MM.  Fricilel  and  CraRi  Imve  eliown  lliat  llic  miliclcs  or  the  snturated  liy- 
drocarlxiiiB  cuii  bu  gnLlled  upon  the  lienf.ol  nucleus  1iy  the  itttlon  or  a1ii- 
loinium  cliloridc  U|x)n  n  mixture  of  lienzol  and  liie  inonatouiic  chtoddes,  brO' 
mldei,  I'lc.  Thus,  on  piiasing  methyl  chloride  Intobenzi'I  in  which  nlu- 
■ninium  chloride  is  BUHi>ended,  ikll  of  ilic  metliyl  derivatives  cir  benzol,  rram 
loltiol  10  hexamcCbyl  henaol,  niiiy  lie  furnied,  according  to  the  proportions 
•if  beniul  and  metliirl  chiuridc  which  arc  brought  into  conUct.  In  ihe 
«iunc  manner.  Ibe  eiliyl,  propyl,  and  other  derivaiivea  of  benzol  may  be  ob- 
Vniiied  abundiinlly. 

In  these  niie.tionii,  bydroclilorle  acid  is  discngnged,  and  the  ex|ilnnntlon 
Xintpnsed  by  Friedel  and  Cmfls  snppciata  lUi-  reaction  to  take  place  in  iwo 
^U«ws :  In  the  flrst,  a  compound  of  benrnd  and  aluminium  cliloride  is 
formed,  with  oil  mi  nation  of  hydrochloi  ic  acid. 

C'lt"  +  Al'Ci"  =  CH*.  AI'CI'  -f  HCl 
■econd.  the  aluniinium-iienxol  compouml  reaeia  upon  the  momi- 


^^^■Uie  wcond. 


{ivi.  n. 


lomic  chloride  prescoi,  ihc  urgiinic  radicle  eaioriag  iIjl-  benzol  nucleus,  tutil 
uluiniuium  chloride  being  reformed. 

C«fr.  Al'Cl'  +  CH'Cl  ^  CH'.  CH*  +  Al'CI' 

A  small  qunnlity  nt  aluminium  chloride  serves  Ibr  the  prepnntioD  af  ui 
lodeflnite  quantity  of  the  new  hydrocarbon. 

By  the  action  of  aluminium  chloride  on  the  monatomic  chlorides  alone, 
hydrochloric  acid  is  also  ellminnled,  and  tbei  radicle  is  condensed.  Hence, 
the  reaction  which  would  take  place  lietweeu  benzol  and  a  poiyatiimio 
chloride  under  ilie  same  circurosCaaces  cnunot  be  entirely  roreseen.  It 
seetns  possible  that  In  the  case  of  ethylene  chloride,  fur  eMuupIc^,  both 
atoms  uf  clilurine  might  be  replaced  by  phenyl  group*,  but  it  would  ecein 
more  probable  that,  afler  the  first  eubatltutlon,  one  molecule  of  hydroclilo- 
ric  acid  would  l>e  removed  from  the  ethylene  chloride,  and  that  a  more 
fondensod  liydrocarbon.  atyrol,  would  be  fonned.  However,  the  flr«l  re- 
action is  that  which  acluallj  occurs. 

Wlien  alnminiura  chloride  is  introduced  into  a  misiure  of  bentol  tnd 
ethylene  chloride,  the  reucllon  begins  in  tile  cold,  and  liccomes  cnergrtic 
on  the  application  of  heat.  Hydrochloric  acid  is  dit^eDgaged  abundtmll;  ; 
when  the  reaction  lia^s  ceased,  the  mixture  is  thrown  into  water  ta  separata 
the  aluminium  chloride,  and  the  oily  liquitr  which  separates  is  heated  with 
alcoholic  potassium  hydrate,  in  order  to  decompiifie  any  rcmiiinlng  ethylene 
chloride. 

Af\er  wa«hing  and  drying  the  product,  it  yields,  on  fnictioniil  distilla- 
tion, very  nearly  the  theoretical  quanlily  of  dibenzyl,  after  which  a  Ihicli 
oily  mixture  remains,  which  dous  not  completely  diatiU  at  200"  in  «  vacuum. 
This  mixture  consists  of  condensation  products,  and  yields  no  sallsl^Iory 
results,  BB  It  cannot  well  be  fractionated,  and  does  nut  solidify  in  a  freeiting 


Pure  dibenzyl  melts  at  52.^-58^,  and  boils  nt  QTS',  under  a  pressure  of 
707  millimetres,  the  thermometer  being  entirely  Immersed  in  the  va|Hir. 
This  iHilling  point  is  lower  than  that  given  by  Cannizurru  aui1  Itossi  (SWJ, 
and  higher  than  that  indicated  by  Flttig  (272°). 


On  DiuryethiilmeiltyUn 
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{Rtatl  bi<forf  thg  Ameritan  Pliiloiophieat  Bocitty.  Zfovtmbtr  81,  1879.) 

With  the  exception  of  the  diethyl  ether  of  methylene  glycol,  all  of  the 
oxyelhyl  substitution  compounds  of  methane  have  already  been  described. 
Orthoformic  other,  CH{OC'H')',  was  studied  by  Kay  and  WilliAmeon,  and 
jB  generally  known  as  Kay's  ether;  orthocurbouie  etlter.  C(OCH')',  ws* 
discovered  and  desorllicd  by  H.  Basselt :  methyl-ethyl  oxide  has  lung  been 
known. 

By  a  reaction  similar  to  that  by  wliich  these  otiiers  are   foimeil,  I  have 


isolftted  dioxyethyl- methylene,  the  reaction  between  sodium  eiliykte  nnd 
in^llif  kne  cbloride  ukiug  place  as  iudlcutcid  by  theory. 

The  cliicf  difRculty  Mrs  in  Ute  pruparatloii  of  pure  methylene  chU>ri<k  ; 
Tlio  procea*  descriljud  Tiy  Perkin.  itnii  dependitig  u|x>n  ihe  reduciinn  of 
cbiuruform  by  nine  nnd  ftramoiiiii,  yields  only  small  qoanlltiea  of  methy- 
lene chloride,  aud  the  direct  clilori nation  of  mothylchloride  yields  equally 
URsatiaractury  results.  The  method  whicli.  after  numerous  experiuieuts, 
I  have  found  In  niiawor  tieat.  consists  in  the  reduction  of  an  alcohulic  so- 
luiiuu  of  uhlorurorm  by  linc  and  hydrochloric  acid. 

The  cine  and  chlnroforni  mlsed  with  sereral  times  Its  volume  of  alcohol 
arc  placed  in  a  Uiuk  connected  with  a  suilable  condensing  apparatus,  and 
hydrochloric  acid  li  added  in  amall  portions.  The  reaction  develops  coii- 
sidsrahlo  heat,  and  meihyleoo  chloride  and  ciiloroforDi  diatill  over :  wlien 
the  reaction  lina  Bonietvhal  subsided,  and  no  more  liquid  dislllls,  more 
hydmchloric  acid  is  added,  and  a  moderale  heat  is'applled,  If  necessary. 
Id  any  case,  the  niiKtiire  ie  heated  towards  the  close  ol  the  operation,  until 
alcohol  begins  to  disilll  in  quantity.  The  operatiou  iu  then  arreeled,  and 
Ilie  product  in  the  receiver  is  washed,  dried  and  rectified,  that  jxirtion 
iiliicli  passes  below  about  53°  being  retained.  The  residue  is  returned  to  tht) 
^k  Hod  again  submitted  to  the  action  of  Itie  Einc  and  hydrochloric  acid. 
By  Severn]  careful  reciiticatlons  of  the  product  passing  below  Oii",  piiro 
Uietliylcnu  chloride,  tKiiling  at  40-41°,  is  obtained. 

By  sereral  operations  in  this  manner  the  yield  of  methylene  chloride  may 
Hi  brought  up  to  nliout  twenty  per  cent,  of  the  chloroform  employed. 

Little  or  no  advautiiyie  is  gained  by  attempting  to  fractionate  the  product 
.e  it  distills  from  the  Aiuik.  so  tliai  the  chloroform  may  fiow  back  into  tlie 
(-•dacing  mixture,  for  such  distillation  necessarily  lakes  place  in  a  stream 
■t  hydrogen  which  ciirriea  with  il  about  a«  much  chloroform  as  methylene 
lilorlde. 

IJioxTETiivi.-UBTUVt.BtiE, — This  compound  was  prepared  by  gradually 
ntrodUf-ing  one  molecule  of  sodium  into  a  miiture  of  one  molecule  of 
Ei«tliy1cne  chUiride  and  aliout  four  times  the  theoretical  quantity  of  ul«(tluto 
i.)G»tiul,  conl!iined  in  a  flask  connected  with  a  reflux  condenser.  After  all 
■r  tlie  WNlium  has  been  introduced,  the  mixture  is  heated  on  a  waler-lmlh 
«r  about  an  hour,  and  is  then  distilled.  The  distillate  is  fVactlanated,  and 
lie  portion  which  passes  twlow  76^  contains  ail  of  the  diethyl  etiiet. 
Ct  Is  ablated  with  a  tolerably  concentrated  solution  of  calcium  chloride, 
Kod  the  light  ettiereal  layer  is  sejiaraled,  dried  over  calcium  cliloride  and 
:^r«fally  rectified,  until  a  lltjuid  is  obtained  which  boils  at  8(1-99°. 

Dtosyelhyl-metliylene  so  obtained  is  an  ethereal  liquid,  having  a  pene- 
U«t!nz,  pleasant  wior,  somewhat  recalling  tliat  of  mini.  Its  speciHc  gravity 
EU  O*  is  O.e.11,  and  it  iMtils  at  80°,  under  a  pressure  of  7Q9  millimetres.  It 
is  sligtiUy  solulilc  in  water,  from  which  it  may  be  separated  by  the  addition 
oif  calcium  chloride;  It  mixes  in  atl  proportions  with  ether  and  alcohol, 
■ind  it  cannot  readily  In!  separated  from  it«  alcoholic  solution  if  much 
^ctiliol  1'e  present ;  in  such  a  case,  fractional  distillation  and  treatment  of 
«ho  portion  which  posses  lielow  K'  with  solution  of  calcium  chloride.  eRect 
tihi' «epiirutlor 


On  (Ac  Ciibrdi'Mlion  nf  Un  Vartou*  MetKadt  of  Ktprettiikg  Though! 
Applied  (.-  fhf  Sii»Um  of  PnUlr  Srhfol  InMrurlion,  Ity  UwU  M.  Ham 
U.  A'.,  Prof,  of  Oieil  Rngineenng,   UnirertUy  of  Penntj/lrania. 

(Raid  before  the  Amerieiin  Philoeophinil  Soeietg.  Noeewbtr  SI,  IdTV.^ 

Language,  in  its  mnsl  general  signlflcntlon,  1b  any  ni«diuiti  hj  wbf 
tbnughtB  or  ideas  may  be  coiivcyt-d  fliim  onu  jwreiin  lo  nnntlicr,  anil  ■ 
Kvcniics  ilirongb  wliich  it  nffccis  tbc  Iianino  inlclllgvnct>  a,K  tlic  »cnw«. 

Iq  IraDBinitling  Hn  idea,  tbe  sunaee  niajbe  utIlciliDloncliuai'ltlivrsinig 
or  in  com bi nation.  Tbus  s|i<.'aking  involves  tbo  sense  nf  licarlng.  tnm 
person  born  AenZ  niiiat  of  uecvasiiy  he  dumb  also,     W«  may  thmrrare 

garl  llievitcul  organs  nod  the  enrus  cnni]>teinunT)irr  runctlons  Tor  tlidrai— ^'• 

mission  and  recopiloii  oraadllile  intelligenn-.    Tbweniay  be  supr>l«m^ii>'  s-^ntm' 
or  entirely  supplanted  in  Iheir  absence  by  llie  liand  and  eye.  nlsn  rnmi« 
mODlnry.     In  boib  or  tlieso  coses  ibe  vocal  organs  and  imnd  nre  tbe  mcw' 
pf,  wliile  the  ear  and  eye  are  the  gtiidee  to,  the  proper  firm  of  tiprcMio 

From  [his  it  r«11o<nrs  [bat  there  may  bv  two  distinct  rorins  of  tancmt. 
namely,  Oral,  or  that  pnicecdlng  from  the  moalh.  us  in  speaking. 
Oraphieitl,  or  iliat  produced  by  Ilieliiind,  as  in  wrrtlng,  drawing, 
printtng.     Oral  language  appeals  lo  tbe  ear  or  the  recipient,  Gmphktil. 
the  eye.  (or  the  correct  interprctailon  or  tbe  Idea  intended  to  be 
ir  tlie  same  meikning  lie  i;iven  to  u  eombiuation  or  woi\Is.  by  llie  reeipiei 
as  was  intended  by  the  originator  of  an  idea,  ilien   lliB  n-anlt  will  l>e 
identity  of  thought  and  a  mutual   understunding  resulting  In   hnmiiH 
But  a*  words   have  many  meanings,  the  same  words  may  produce  vc 
illffcrcnt  [inpreMlom,  ujion  dilTerent  minds  even  under  BlnillHreireunistunci 
lienee.  to  avoid  misunderstanding,  with  its  attendant  eonnislon  or  dtscni 
It  is  desirnbic  lo  employ,  if  possible,  a  less  ambiguous  form  of  lunguage. 

A  single  Instance  will  serve  to  ilUislmie  tbls  pro|Kisltion. 

Let  tlie  name  of  a  substance,  as  iron,  be  mentioned.  An  audienoe  < 
posed  of  pliyslclsts.  chemists,  engineers,  iirttsans.  artlsis  and  literati  In 
diately  begin  to  tbink  of  some  of  its  charade rislic  properties. 

While  tbe  man  of  letters  may  regard  It  oa  a  rigid,  inoimtiustibic 
STMice.  Ibe  chemist  considers  it  flexible  and  bums  It  wlih  great  lirilllanc^ 
wbilB  Ibe  prisoner  may  look  u|ion  it  ns  nn  obstruciion,  tlie  eieelrieian  nuk<v 
It  a  channel  of  commnnicntiou.  The  agriculturalist  may  tisc  it  ns  an  lirtf 
plement  of  i>eacc.  whilst  the  soldier  will  make  it  nn  Instrument  »f  wai  j 
With  tbe  cirll  or  mechanical  engineer  it  is  an  important  material  of  rai^ 
Btruction,  wiiilst  with  Ibe  military  engineer  it  is  an  engine  ofdestniclioo..- 

"The  meaning  of  such  a  word  ib  like  Iho  rainboW!  cverylxxlj  wx* 
different  one.  yei  nil  maintain  it  to  be  the  same." 

It  Is  thiu  with  many  words  in  oor  vocabulary,  and  henca  r 
Isms,  difflcullies,  violations  of  contracls  and  tedious  liiigniiou  lu  duttrmli 
the  sense  of  some  particular  form  of  expression. 

It  is  not  necessary  to  diUtto  further  aymn,  the  amlilgiiitlcc  of  lanfuig 
'   nor  of  the  many  sorious  and  soiiielimcs  comical  misiakc*  malting  fro*' 
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Uietu,  but  a  frw  suggestions  may  not  lie  out  of  place  as  tu  the  necessity  for 
morr  nstooded  iDstruction  in  that  braocli  of  it  which  relates  to  the  expreS' 
sion  uf  iilens  by  graphical  reprcsenhitions  and  especiftlly  by  drawing. 

It  iH  a  niatier  nf  primary  Importance  to  the  progress  of  civili7Aiioii  ihat 
every  avenue  for  the  interchange  of  tlioiiglil  shonld  lie  unotislrucled,  that 
lliere  may  l>e  ttn  unification  of  purpose  and  uction :  anil  aecoudnrily,  Ibnt  the 
uediit  used  li)  convey  such  lliought  should  be  unambiguoua  and  of  geni'ral 
applicntiou.  Now,  since  all  ideas  must  have  for  tlieir  subject  matter  tilings 
physiisl  or  nielapbyHlcal,  it  follows  thai  there  may  be  a  ditfereat  form  of 
language  used  lu  giving  exprcaaloD  to  each.  As  most  physicnl  cnncep- 
liODe  trvai  of  laogiblc  objects,  having  form,  and  as  such  form  or  line  of 
apparent  contour  is  the  first  cliaracterlstic  observed  by  the  eye.  and  is 
more  or  Imb  faoiIllHr  to  all  penons  living  within  tlie  habitat  or  range  of 
the  object,  ii  is  nntui-al  that  this  fonn,  more  or  less  conventionalized  or 
symbolized,  alxmld  liave  been  used  to  represent  the  objH:l  in  an  unmis- 
takable Inn  gunge. 

In  developing  the  intellectual  focuilies  of  maukiud,  beginning  with  the 
child,  there  is  first  tlie  Inception  of  an  idea,  derived  from  some  form  and 
an  aBBocint«d  sound,  expressing  its  name  ;  this  is  followed  by  the  repetition 
of  the  sound  by  the  child,  giving  rise  ti)  vocal  language  which  is  developed 
In  later  years  in  Uie  public  school  system  of  instruction  by  spelling  and 
reading.  Thus  the  flrst,  or  oral,  division  of  language  is  culllvaiad.  while 
the  second,  and  more  extensive  In  lis  range  and  iipplicutioN,  tlie  graphltnt, 
does  nul  receive  the  atlentlon  which  its  importance  deserves. 

It  is  true  thai  writing  has  long  held  an  important  place  in  our  |<opular 
educational  systems,  and  of  late  years  drawing  has  also  been  intriiducoil 
systematically,  but  as  yet  only  so  fltr  as  to  cultivuie  the  eye  and  hand  in 
sttetchlng  outlines  and  shading,  that  Is.  in  uiaking  pictures  and  elementary 
dcaigns  either  for  decorations  or  for  tlie  pmctico  wliicii  such  o|>eratlons 
alToni  in  esiiinaling  niagullude,  distance  and  direction. 

That  im|iorlant  division  of  drawing  which  is  the  Imsis  of  the  ciirreci 
interpretation  of  all  forms  and  nmgniludua  and  is  of  ihe  grenlcst  practical 
importance  to  all  artisans  and  many  artists  and  professional  men.  is  as  yet 
entirely  ignnred. 

I  refer  to  a  knowledge  of  eleraenlary  projections,  withont  which  n  work- 
ing drawing  con  neither  be  made  nor  understood,  and  the  artisan  destitute 
of  it  i«oliIigcd  to  acquire  the  practical  knowledge  for  the  successful  applica- 
tion of  his  handicraft  by  long  years  of  apprenticeship  while  he  learns  the 
OBw  of  the  various  templates  that  may  be  placed  in  his  liands  by  a  master. 

A  moment's  consideration  will  convince  an  oliserver  Ihat  there  are  two 
inelbods  of  represenllng  objects,  viz. :  Isl,  as  tliey  appear  lo  exist,  cunalU 
luting  pertpeetirie ;  and  2d,  as  they  do  actuallj'  exist,  as  in  jiTojtrlioni,  in 
which,  relative  position,  form  and  magnitude  are  given.  The  perspective 
view  Is  of  liltle  practical  Importance  to  the  workmau.  as  he  Is  unable  lo 
obt^a  fttini  it  the  data  necessary  to  reproduce  the  object. 

No  two  pi'rsons  in  an  audience  can  see  the  same  object  rnim  the  same 
I'ltOC-  AHBR.  PHII.OB.  SOC.  XVIII.  104,   3b.       FRINTKO  Dkc.   12.    16711. 
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point  or  view,  and  hence  unless  it  lie  symmetrical  with  referear'e  to  a  polni 
in  since,  as  a.  apherp,  the  line  i)rap])arent  contour  will  1«  different  lo  each- 
Tho  magnitude  will  also  appeur  larger  or  smaller  according  to  tlie  distance 
of  the  observer  from  the  object.  Tliui,  ira  circular  distt  be  held  np  before 
an  assembly  It  will  appear  circular  only  to  that  peraon  at  the  end  a(  \w 
axis,  while  to  tliose  in  the  plaue  nf  the  disk  it  will  appear  to  be  a  stiaigbt 
line,  and  to  all  others  the  ellipses  of  which  the  line  and  circle  are  Ike  liniiu^ 
tlius  verifving  the  apliorism  of  the  poet  Longfellow,  when  he  anys, 

"And  tlilDgsHre  not  wbnl  they  »eera." 

Willi  projectiiins,  however,  the  case  is  diSerent,  as,  if  understood  at  alt, 
they  can  only  convey  one  impreasion  to  the  I'eader.  But  it  must  he  con- 
fessed that  they  are  no  more  intelligible  without  a  knowledge  of  the  prin- 
ciples upon  whicli  Ihey  were  conatructed  thnn  is  a  printed  work  lo  one 
ignorBnl  «r  letters. 

The  principles' of  projections  nre,  liowever,  as  simple  as  those  of  elemenl- 
ury  geometry,  upon  which  they  ure  based,  and  can  be  rendily  compre- 
hended by  the  pupils  In  our  public  schools.  And  a  knowletlge  of  lUesc 
prindples  would  enable  many  of  tlicm  lo  work  much  more  intelligently  in 
the  various  trades  in  which  they  may  thercallcr  become  apprentices. 

The  application  which  may  be  made  of  such  inrorniailon  is  very  ex- 
tonded.  Ah  a  disciplinary  study  it  is  one  of  the  Unit  order,  developing  tbe 
conceptive  faculties  and  enabling  one  to  grasp  an  idea  readily.  It  has  its 
application  in  neariy  all  manufactured  articles  and  in  all  constructions  and 
designs,  in  wood,  iron,  slone,  clay,  or  other  malerials.  It  is  used  con- 
slanliy  by  the  engineer,  architect,  builder,  pattern-maker,  iron  or  sbeet 
Tnelal- worker,  slair- builder,  stone-cutter,  designer,  and  n  liiet  of  others. 
It  Is  the  basis  of  all  perspective  drawings  which  aregenemlly  made  by  rule 
and  without  reason,  and  is  essential  to  a  correct  interpretation  of  all  Hug- 
gcslions  rulntiug  lo  constructions  of  any  kind.  It  is  used  U>  expl^n  an^ 
reinforce  verbal  language,  and  should  be  so  used  whenever  poedble. 

One  of  the  most  important  applications  of  graphical  language  tniiM  not 
be  overlooked.  To  the  sliitistician  us  well  as  merchant  It  is  vnl  noble  as 
furnishing  at  a  glance  information  which  if  expressed  in  a  mass  of  figures 
would  be  unintelligible.  It  cannot  be  surpassed  as  a  method  of  exhibiting 
rapidly  the  distribution  of  population,  of  products,  of  poverty  or  wealth,  of 
crime  or  morality,  of  vital,  or  in  fact  any  BlatisticB  which  may  be  0Kpress«d 
numerically.  To  the  physicist  it  is  also  particularly  usefHil  In  inveeliga- 
tions  into  the  properties  of  molecular  or  mass  physics,  and  enables  him  1* 
discover  almost  immediately  the  taws  governing  the  motionH  of  matlor. 

Fluclnationa  of  prices,  in  the  market  values  of  daily  comnwlilies,  may 
be  more  Intelligently  expressed  by  this  means  than  any  other  and  can  bo 
compared  at  a  glance.     In  short,  the  uumber  of  intelligeni  and  cminenlty  ., 
t>niciiml  applications  thai  may  lie  made  of  iiroji^clions  is  atuiost  Itmitlcm. 

Its  introduction  would  supplant  a  certain  amount  of  mnemonical  by 
mtional  and  manual  development,  and  would  thus  be  a  relief  lo  a  eysiem 
nlri'fuly  iivertaxod  with  memoriKing, 
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Anoiliormeaus  of  ilisseroSnaUng  thouglil,  as  well  Bfi  of  developinj;*  Ihe 
nieDtnl  rdiI  mnnunl  rocultles  siniulUDeousIyi  would  he  llie  inlrwluuliun  of 
lype-Bettini;  in  ibu  iiublic  sclioul  as  &  weekly  e^tercisu,  but  as  ii  is  not  the 
purpose  of  this  article  lu  discuss  liere  the  menne  and  methods  ot  ioduelrial 
wducBtloD,  any  fbrtber  remarks  on  this  head  will  be  out  of  order. 

Il  Is  merely  intended  to  c&ll  attention  to  the  fact  thut  llicre  Is  need  of  a 
more  complete  dereluiimcnl  of  alt  the  faculties  used  to  convey  or  receive 
impri^isions  and  to  coordinate  them  into  a  cloaer  and  more  efficient  system 
^^^tnicllon  ss  a  basis  for  tlie  mure  intelligent  expression  of  tliougkt. 


Stated  Meeting,  June  20,  1879. 

PreBent,  5  members. 

Vioo^rreaideat,  Mr.  Fralet,  in  the  Chair. 


A  photograph  of  Mr.  J.  F,  Mansfield,  .was  received  for  in- 
Bertioti  in  the  album. 

Lettera  of  acltnowledgrcent  were  received  froiu  the  Natuml 
HiBtory  Societies  at  Wiirttemberg,  April  1  (101,  102);  Frei- 
burg, Feb.  2  (101);  the  Societies  at  Harlem,  Aug.,  1877  (97, 
98,  99);  Lyons,  Aug.  1,1878  (I  to  XV);  Edinburgh,  Oct.  31, 
1878  (100,  Cat.  Ill);  tho  Royal  Academy,  at  Amsterdam,  Oct. 
22,1877  (100, Cat.  Ill);  New  Hampflhire  Iliatoriciil  Society, 
June  16  (103);  the  Essex  Institute  (103);  tlie  U.  S.  Military 
Academy,  at  West -Point  (103);  the  New  York  Historical 
Society  (103) ;  the  Alnerican  Ethnological  Society  (108),  and 
Astor  Library  (103);  the  Numismatic  and  Antiquarian  So- 
ciety (103),  and  Historical  Society  at  Philadelphia  (103); 
tho  Wisconsin  Historical  Society  (103);  and  various  mem- 
bers (103). 

Letters  of  envoy  were  received  from  the  Royal  Academy, 
ut  Amsterdam,  Feb.  7, 1879;  Imperial  Academy,  at  Vienna; 
Royal  Acailemy,  at  Munich,  April  10,1879;  Holland  So- 
ciety, Hurlem,  Dec.,  1877 ;  Government  Surveyoi^,  Victoria, 
Feb.  12;  Greenwich  Observatory,  June  20;  Meteorological 
Office ;  and  Un.  Sarah  S.  Pickering,  May  19,  1879. 

Donations  for  the  Library  were  received  from  tlie  Acnde- 
miuti  ut  Amsterdam,  Bruxelles,  Berlin,  Vienna,  Rome,  and 
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Philadelphia;  the  Societies  at  Copenhagien,  Hsrlem,  GiJt- 
tingeti,  Gorlitz,  Freiburg,  Stiittgard,  LiJge,  Lyons,  Bor- 
deaux  anil   Salem;    the  Observatories   at    St.    I'etersburg:.  I 
Munich,  Paris,  Greenwich  and  Cape  Town;  the  Umveraity  \ 
at  Christiania;  the  Statistical  Comtniasion  of  Belgioni;  th* 
Anthropological  Society  and  Geological  Inatitnte  nt  Vien  no.; 
the  German  Geological  Society  and  Botanical  AsBixriatioij, 
at  Berlin;  the  Zoological  Garden,  at  Frankfurt;  the  Gr*io 
graphical,  Anthropological  and  Antiquarian  Societies,  Ktti- 
nographical  Institution  and  Museum  of  Natural  Hiatorr,     »' 
Paris;  the  Phyaical,  Linnsan  and  Geographical  Societies 
Bordeaux;  the  British  Association;  the  Astronomical,  ^^ 
teorological,  Geographical,  Geological  and  Zoological  S<XJ  ^ 
ties,  Victoria  Institute  and  London  Natnre;  Mr.  L.C.  ML^»- 
of  Leeds;  T.  P.  James,  of  Cambridge.  Massachuaetta;  Sr^   ■ 
Pickering,  of  Boston;  the  Cambridge  Libniry  and  Muse*-*  ' 
of  Comparative  Zoology;  Prof  J.  D.  Whitney,  Prof.  W. 
Norton  ami  Silliman's  Journal, of  New  Haven ;  the  Brookl  J 
Entomologiea!  Society;  the  American  Oiemical  Society  a^* 
Mr.  F.  R.  Rathbun,  of  New  York ;  the  Franklin  Inatitii  *" ""' 
Zoological  Society,  Medical   News,    American   Journal        ^"^ 
Pharmacy  and  International  Committee  of  Philadelphia;  t  ^ ^^ 
American   Journal   of  Mathematics,  at    Baltimore;   U.        *^" 
Smithsonian  Institution  and  Wm.  B,  Taylor,  of  Waittiin  ^^^' 
ton;   the   Wisconsin   Natural    History   Society;    the    GtS*-  ^^ 
graphical  Society  and  National  Museum  in  Mexico. 

A  medal   of  Joseph   Henry,  was  received  from  the  e-  ^"^^^ 
gravers  of  the  Mint,  Messre.  Wm.  and  Chas.  E.  Barber,  fS^*^ 
which,  on  motion,  the  thanks  of  the  Society  were  prCMcnttb:! — ■' 
to  the  donors.  ^^^ 

Mr.  Henry  Philli|»,  Jr.,  offered  for  the  aoceptunce  of  tV"^^^ 
Society,  under  certain  conditions,  a  copy  of  Sabln's  Bibli--       - 
theca  Americana,  as  far  as  published,  which,  on  motion,  w^c==  "^ 
accepted  for  the  Library. 

No.  103  of  the  Proceediuga,  just  issued,  was  laid  njton  th 
table  for  examination. 

A  simple  and  closely  appmximale  diiigraniraatic  solatic 
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the  problem  of  squaring  the  circle  was  communicated  by 
of.  P.  K  Chase.  (See  page  281.) 

A  communication  entitled,  "Eleventh  Contribution  to 
B  Heq)etology  of  South  America,"  was  received  from  Prof. 
D.  Cope.    (See  page  261.) 

Xhe  Committee  on  a  Eulogy  on  Dr.  G.  B.  Wood  reported 
recommendation  that  Dr.  Henry  Hartshome  be  appointed 
^he  place  of  Dr.  Alfred  Stille,  to  prepare  an  obituary  no- 
«  of  the  deceased,  which  was  adopted. 
I^endin^  nominations  878  to  884  were  read,  and  the  meet- 
g  was  adjourned. 


Stated  Meeting,  July  18,  1879. 
Present,  5  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

A  photograph  of  Prof.  John  LeConte,  and  a  vignette  of 
en.  F.  E.  Spinner,  were  received  for  insertion  in  the  album. 
Letters  acknowledging  the  receipt  of  Proc.  No.  102,  were 
reived  from  the  Royal  Danish  Society,  June  17;  and  of 
xx^  No.  103  from  Prof.  Steenstrup;  Mr.  A.  Agassiz;  the 
jisv  Jersey  Historical  Society;  Prof.  Fred.  IVirae;  the 
etryland  Historical  Society ;  the  Engineers'  Club ;  the  U.  S. 
ival  Observatory;  Mr.  Asaph  Hall;  Prof.  Kirkwood;  the 
ivenport  Academy;  the  Georgia  Historical  Society  and 
of.  John  LeConte. 

I^etters  of  envoy  were  received  from  the  Batavian  Obser- 

tory,  May  7;  Dr.  H.  Scheffler,  of  Braunschweig,  April  20; 

e  Bureau  des  Lons^itudes  per  U.  S.  State  Department;  and 

e  Eogineers'  Club  of  Philadelphia. 

On   motion,  the  Librarian   was  authorized  to  supply  a 

►py  of  Proceedings  No.  97  to  the  Cherbourg  Natural  His- 

Ty  Society. 

On  motion,  the  Journal  of  Medical  Sciences  was  ordered 

►  be  placed  upon  the  list  of  correspondents  to  receive  the 

roceedings. 


An  offer  from  the  Stato   Librarian  of  Michigan  to  ^l- 

b  change  was  accepted. 

Donations  for  the  Library  were  received  from  tbe  Acac^e- 

I  iniea  at  St.  Peterahurg,  Berlin,  Brussels,  Rome  and  Min«i»e- 
apoHfl;  from  the  Gcogi-aphical  Societiea  of  Russia,  Paris  a  «iil 
Bordeaux;  the  Ohservatoriea  at  I'rag  and  Adelaide;  frcr»na 
tlie  Bureau  dea  Longitudea;  London  Astronomical  Sociefc.^  i 
and  the  Corporation  nf  the  City  of  London ;  Essex  lnalita«r  <^\ 

Boston  Society  of  Natural  Ilialory;  Brooklyn  Entomoloj 

cal  Society;  American  Chemical  Society  and  the  Xew  Yc^«rk| 
.Vlercantile  Library  Aaaociatioii ;  Franklin  Institute,  Ani^^ 

I  can  Pharmaceutical  Association,  Union  League  and  Eil  _3 

I  neers' Cluh  of  Philadelphia;  Smithsonian  Institution;  a.—  " 
Argentine  Scientific  Society;  Yale  College;  Wabash   C^ 
lege;  U.S.  Engineers'  Department;  Mexican  Agriciiitu     ^   '* 
Bureau;  Melbourne  Mining  Bureau;  Young  Men's  Asao*^^'  ~^  " 
tion  at   Buffalo;  Dr.  Stheffler,  of  Braunschweig;  Canadi 
!N'aturalist;  Silliman's  Journa!;  New  York  Entoinologic; 
Society,  and  Mercantile  Library;  Journal  of  Pharmacy 
Journal  of  the  Medical  Sciences,  Pennyalvaniji  Magazine 

'  niatory,  &c..  Prof.  Frazer,  Dr.  Genth,  Mr.  Benson,  Pr« 

L  Jac(|i)es,  and  Dr.  Gross. 

A  communication  was  received,  entitled,  "On  Pyropb>* 

I  lite"   from  Schuylkill  Co.,  Pa.,  by  Dr.  K.  A.  Genth  (i>.  271  " 
Mr.  Lesley  described  a  recently  discovered  ancient  ban€ 
river  channel  crossing  the  Allegheny  river  twice,  from  tl"^ 
mouth  of  the  Clarion,  above  and  below  Parker,  at  the  nortl^ 
em  limit  of  Armstrong  County. 

As  Mr.  Carll  liaa  shown  that  tlie  preglacisl  Allegheny  ri^er  had  t  -- 
Iieads  in  the  liigh  ridge  south  orTidiou'o,  in  Vcn&ngo  CimntT'.  U  la  nrid«^* 
that  the  Clarion  river  was  ibcn  Ihe  nuiln  Allegheny  river ;  which  explnii^* 
the  nncient  double  curve  m  Parker.  Xtler  the  Ice  hod  T¥tr«t>t«d  rtnm  11' 
north  urn  counirj,  leaving  all  tlic  valleys  chnkod  with  drift,  tli«i  coniMai^' 
waiera  which  until  then  had  entered  the  baiin  ol  Luke  Erie,  at  DunklK' 
in  New  York  Sfaie,  hmke  aw»y  ihroagU  llio  ridge  Ih>Ii)w  Tldluutt-,  ac=^ 
cut  the  present  straight  channel  al  Parker,  across  and   tOtt  fbet  liiwer  tlia 

,   the  ancient  channel. 

Pending  nominations  No.  878  to  884,  and  new  noininatic 
185,  were  read. 
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Pending  nominations  878  to  884  were  balloted  for,  and 
ifter  scrutiny  of  the  ballot  boxes  by  the  presiding  officer, 
.he  following  persons  were  declared  duly  elected  members 
>f  the  Society : 

Prof.  Charles  Martins,  of  Monti>ellier,  France. 

Sir  George  Biddle  Airy,  Astronomer  Royal  of  Great 
Britain. 

Mr.  Charles  M.  Wheatley,  of  Phoenixville,  Pa. 

Mr  Andrew  S.  McCreath,  ot  Harrisburg,  Pa. 

Prof.  Ira  Remsen,  of  Baltimore,  Md. 

Prof.  E.  Reneviers,  of  Lausanne,  Switzerland. 

Mr.  Benjamin  B.  Coraegys,  of  Philadelphia. 

And  the  meeting  was  adjourned. 


Stated  Meeting^  August  15, 1879. 

Present,  2  members. 

Secretary,  Dr.  J.  L.  LeConte,  in  the  Chair. 

A  portrait  of  George  Ord  was  presented  by  Dr.  M.  Hay, 
for  insertion  in  the  album. 

Letters  accepting  membership  were  received  from  Mr. 
Charles  M.  Wheatley,  dated  Phcenixville,  July  24,  and  Mr. 
Andrew  S.  McCreath,  dated  Harrisburg,  Pa.,  July  24. 

Letters  of  acknowledgment  were  received  from  the  Reale 
Academia  dei  Lincei  in  Rome  (101,  List.  Cat.  HI);  and  the 
Boston  Society  of  Natural  History,  July  21  (103,  List.  Cat. 
III). 

Letters  of  envoy  were  received  from  the  Zoologico-Botani- 
cal  Society  of  Vienna,  May  20 ;  and  the  Natural  History  So- 
ciety of  Gorlitz,  March  2, 1879. 

Donations  for  the  Library  were  received  from  the  Insti- 
tute of  France;  the  Geological  Institute,  Zoologico-Botani- 
cal  Society,  and  Anthropological  Society  at  Vienna;  M. 
Joseph  de  Lenhosdck,  of  Buda-Pest ;  the  Societies  at  Gor- 


M 
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iitz  and  Bremen;  Prof.  F.  Banilberger;  the  Royal  Dnriaeb 
Acttdcmy  ;  the  G-eograiihical  and  AnlhropnlogicHl  Societies*, 
School  of  Mines,  Polytochnic  School,  and  Rerue  Politiqi.:»e, 
of  Paris;  the  Linniean  and  Geographical  Societies  nt  B«zi3r- 
deaux;  the   Royal  Institution,  Astronomical,  M e tcorol o^gi - 
<al.  Geographical,  Geological,  Zoological,  Astatic  SoL-ieticif^s 
and  Prof.  Biukerton,  of  London;  the  Royal  Geological  ^ 
ciety  of  Ireland;  the  Canadian   Naturalist  and   Survey 
Canada;  Essex  Institut*;  Boston  Natural  Histjry  Societ_; 
Museum  of  Conipanitive  Zoology;  Old   Colony   IIistori(^^=— 
Society,at  Taunton;  North  Anericiin  Entomologist;  Atnc 
ican  Journal  of  Otology;  American  Cheinieal   Society 
New  York ;  Franklin  Institute,  American  Journal  of  Phf^ 
macy  and  Medical  News  and  Library,  in  Philadelphia;  tl 
,U.  S,  Naval  Observatory,  Engineer  Department,  Departme  a 
of  the   Interior,  and   tlie   Department  of  the   U.  S.  A.;  t3 
Cincinnati  Society  of  Natural  History  ;  Indiana  State  Qe 
logical  Survey ;  American  Antiquarian;  Botanical  (lazett^ 
and  M.  Barcena,  of  Mexico. 

iA  donation  for  the  Cabinet  was  received  from  M.  Jnsejri" 
Von  Lenhoss&k,  of  Buda-Pest,  per  M.  Eugene  Tnrnonsk_ 
M.  D.,  73  West  Forty-fifth  street.  New  York,  March     " 
1879,  viz.,  a  cast  of  the  skull  ^figured  and  described   in  1 
■work,  entitled,  "  Deformations,  ic,"  received  of  same  daw 
for  the  Library. 
A  communication  entitled,  "Surface  Geology  of  SoutC 
west  Pennsylvania  and  adjacent  portions  of  West  Virgin     -^     '" 
and  Maryland,  by  John  J.  Stevenson,  Pi-ofessor  of  Gi  ii[iij|__~rf 
iu  the  University  of  the  city  of  New  York,"  wa.'i  i-eud.  (S^  ' 
page  289.) 
And  the  meeting  was  adjourned. 
L  Slated  Meeting,  September  19, 1871). 

r  Present,  10  mernbei-s. 

Vice-President,  Prof,  Kendall,  in  (he  Chair. 
Letters  accepting  membership  were  vuceiv«I  from   Pre 
J,   Keueviers,  dated   Luusannc,  Aug.  5,  1879;  from   IV  " 
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1.   Martins,  dated  Montpellier,  Aug*.,  1879 ;  and  from  Sir 
30,  B.  Airy,  dated  Royal  Observatory,  Greenwich,  London, 
E.,  Aug  12, 1879. 

A  photograph  of  Charles  Martins  was  received  for  inser- 
>n  in  the  album. 

Letters  of  acknowledgment,  were  received  from  the  Astro- 
»mical  Society  at  Leipsig,  dated  Aug.,  1879  (101);  the 
fttaral  History  Society  at  Newcastle-upon-Tyne,  dated  Aug. 
,  1879  (102) ;  the  Philosophical  Society  at  Glasgow,  dated 
pt.  5, 1879  (102) ;  the  Society  of  Antiquaries  at  London, 
^ttKl  Aug.  5, 1879  (102);  and  the  Free  Public  Library  at 
ew  Bedford,  dated  Sept.  11, 1879  (103  ?). 
Letters  of  envoy  were  received  from  the  Royal  Irish  Acad- 
iiy,  dated  Aug.,  1879  ;  and  the  U.  S.  Naval  Observatory, 
ited  1879. 

Letters  asking  for  back  numbers  of  the  Proceedings  were 
ceived  from  Triibncr  &  Co.,  in  behalf  of  the  Geological 
irvey  of  India  (II 15, 17, 19  ;  IV  28,  VII  62,  63,  64,  X  73, 
TV  92),  and  in  behalf  of  two  public  libraries  in  London 
CV  Trans.  2,  3  ;  Proc.  101, 102). 

A  letter  from  the  Societ}'^  "  Amigos  del  Pais  "  of  Santo 
oming«>,  July  21,  forwarded  by  II.  Bellini,  Dominican  Con- 
il,  Aug.  13,  requesting  Trans.  XVI  was  read. 

Donations  for  the  Library  were  received  from  the  Depart- 
lent  of  Mines,  Melbourne;  the  Observatory  at  Adelaide  ;  the 

ew  Zealand  Institute;  the  Asiatic  Society  of  Japan ;  the 
.cademies  at  Berlin,  Rome,  Bruxelles,  and  Boston ;  Prof. 
.  A.  Dohrn  of  Stettin  ;  the  Geographical  Societies  at  Paris 
id  Bordeaux  ;  the  Museum  of  Natui-al  History  and  Revue 
olitique,  Paris  ;  the  Geological  and  Antiquarian  Societies 
;  London  ;  Profs.  G.  J.  Brush  and  E.  S.  Dana,  of  New 
aven ;  Mr.  II.  C.  Bolton  of  Hartford ;  the  American 
[lemical  Society;  the  North  American  Entomologist;  the 
rankliii  Institute,  Journal  of  Pharmacy,  College  of  Physi- 
ans,  and  Medical  News ;  the  Departments  of  War,  Engi- 
jers,  and  Agriculture,  at  Washington  ;  the  Observatory  at 
Mexico  ;  and  Dr.  Hugo  von  Melt2;el,  Koloszvar,  Huqgary, 
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A  communicatioti  was  read  eittitled,  "Tlio  Ooamogoriy 
fcX^place.    By  Dauiel  Kirkwooil."    {See  jMiije  324.) 

A  crtmmunieation  was  reail  entitled,  "The  PhUoaopIij 
Billie  Biblical  Account  of  thi'  Creation.     By  Aog.   R.  Grot  -^r^- 
I  A.  M."     (See  page  316.) 

On  motion  it  was  resolved   that  the  Hall   Committee  1^. 
Siutborized  to  provide  additional  ahelviug  lor  the  Library". 

And  the  raei;ting  was  adjourned. 


Staled  Meeting,  Oelober  8,  1879. 
Present,  9  members. 
Vice- Preai dent,  Mr.  Eli  E.  Price,  in  the  Chair. 
A  letter  accepting  membership  was  received  from  Mr.  GSE^— *^ 


B.  Oomegya,  dated  Philadelphia,  Sept.  27,  1879. 
A   letter  of  acknowlodgiiiont    was   received    from     th 
'  Royal  Oeological  Society  of  Ireland  (101 ;  Cat.  III). 

Lettersof  envoy  were  received. from  the  Botanical  Qardci 
at  St.  Petersburg,  Sept.  1 ;  the  Tlivrvard  C*)llege  Obscrvatorjp''i^ 
Sept.  15 ;  the  Flora  Batava,  jier  the  Cousnl-General  of  th*- 
Netlieriandfl,  New  York,  Sept.  25;  and  the  New  York  Stut** 
Library,  Sept.  19,  1879. 
^^^       Donations  for  the  Library  wore  received  from  the  Bo-^ 
^^^L|^nical  Garden  at  St.  Petersburg:   the  Flora   Batava;  tlt*;^ 
^^^KAiinalea  des  Mines,  ami  Revue  Politique;  the  CommcrciaC^ 
^^^K^Gkographical  Society  at   Bordean.\;  Harvard  College  Obser—*' 
^^^■'vatory;  Prof.  0.  C.  Marsli ;  the  American  Chomical Society;^ 
^^^B  the  New  York  University;  the  Engineering  and    Mioiii| 
^^^■ifouroal ;  the  Brooklyn  Entomological  Society;    Botanicu' 
^^^B^S^ettc;  and  the  American  Joariial  of  Pharmitcy, 
^^^B'     A  communication  was   received,   entitled,   "Additional 
Notes  upon  the  Collection  of  Coins  now  on  exhibition  in 
Pennsylvania  Museum  and  School  of  Industriiil  Art,  Memo^ 
.  rial  Hall.  Pairmount  Park,  Philadelphia.     By   Uenry  Phil- 


lica^^^^™ 

th(*      ■ 


Mr.  Losloy  exbibiUil  a  rnoiiiiteil  eet  of  uucoloretl  proof 
alioets  of  thu  contour  curvi;  map  of  Morrison's  Uove,  Cunuo 
Valley  iind  wntigiious  region  to  the  west,  extending  to  the 
crest  of  the  Alleghany  Mountain,  in  Blair  County,  surveyed 
and  drawn  by  Mr.  U.  N.  Sanders,  Assistant  Qeologist  on 
the  Second  Geological  Survey  of  Pennsylvania,  and  executed 
on  atone  by  Mr.  Julius  Bien,  of  New  York,  for  publication 

1  Reiwrt  of  Progress  T,  by  Mr.  Franklin  Piatt,  Assistant 


Geologist.     He  pointed  out  its  most  striking 
aud  geological  features, 
,   I'euding  nomination  No.  885  was  read. 

On  motion,  the  Librarian  was  authorized  to 
printing  of  the  Catalogue. 
^^bd  the  meeting  \va^  ud.inurned. 


graphical 


mpletc  the 


S/alril  Mcefin;/,  OrlrJ,.,-  17,  IST'.l. 

Present,  18  inemliurs, 

Vice-President,  Mr.  Fralet,  in  the  Chair. 


Letters  of  acknowledgment  were  received  from  the  Bel- 
gian Academy  (102, 103)  and  the  Royal  Zoological  Society 
ill  Araaterdam  (102,  103). 

Donations  for  the  Library  were  received  from  the  Victoria 
Mining  Bureau  ;  Kug^ian  Academy  ;  Revue  Politir|ue ;  Vic- 
toria Institute;  Royal  Asiatic  Society ;  Cobden  Club;  Har- 
vanl  College;  Sillinian's  Journal;  Prof.  Newberry;  En- 
gineering and  Mining  Journal ;  North  American  Entoniol- 
ogiBt ;  Fmnklln  Institute ;  Journal  of  the  Medical  Sciences ; 
Medical  News;  U.  S.  IX'jiartmenta  of  the  Navy  and  Educa- 
tion ;  Mr.  A.  R,  (irofe ;  Mr.  Philip  IL  Law,  and  the  Miiii- 
sterio  de  Foinento. 

The  death  of  Uenry  C.  Carey,  at  Philadelphia,  on  the 
,  in  the  8t>th  year  of  bia  ago,  was  announced  by 
fniloy  ;  and,  on  motion.  Prof.  IioI)ert  Etlia  Tlionii)son, 


Prufeswr  of  FoHtioul  ELOiiomy  in  tlie  Uiiivereity  of 
Ujlvaiiia,  was  apfto'mted  to  prepare  an  obituary  notice  of  t'^ 
f  deceased. 

Dr.  Le  CSonte,  on  behalf  of  liimself  aud  others,  preseni 
[  to  the  Society  a  portrait  in  oils  of  the  late  Joseph  Hem— 
(  copied  by  Mr.  Ulke,  of  Washinjitoii,  from  Mr.  Ulkes  ori^ 
1  nai  jiortrait  from  life,  [)aicited  in  1876. 

A  ijomoiunicatiou  was  read,  entitled,  "On  the  fomiati«K 
fo(  dibenzyl,  by  the  action  of  ethylene  chloride  on  benzol 
Ithe  presence  of  aliiniiniiiui  chloride.     By  Wro.  H.  Grwn^ 
1  (See  page  345.) 

Mr.  Lesley  exhibited  a  pliofograph  fac-eimile  of  »  eotito^ 

map  of  a  region  of  Western  Pennsylvania,  oxlending  frt^ 

I  Johnatown  in  Cambria  County  on  the  east  and  Indiana  ^ 

,  the  north,  to  Latrobe  on  the  south  and  Greeniiburg  u^ 

'  Saltsburg  on  the  west.     He  deirribed  its  eventful   lii9tor_; 

L  liow  it  had  been  surveyeil   and   drawn  by  himself,  uniA. 

I  orders   from    the   President  of  the   Puniisylvauia  Ilailwa 

I  Ooraimny,   for  geological    purposes,   iii    18.i2-8-4;  Inet   f 

tweuty-tive  years;    recovered  without  e.Tplanation    in   1 

Bpring  of  1879;  and  recently  photographed  in  duplicate 

Mr.  Julius  Bieii,  of  New  York,  for  future  completion  a! 

publication  in  the  Reports  of  the  (4enlogical  Survey. 

Fending  nomination  No.  885  was  road  and  jxiatponed. 

I  account  of  the  absence  of  its  nominators. 

The  resolutions  of  Dr.  Le  Conle,  oflered  May  2,  and 
I  poned   fi-om  May  16,  were  called   up  for  nonsideration  ai 
f  after  debate,  {uissed  (with  an  amGodnient  of  the  third 
I  lotion),  as  follows  : 

RetolMd.  Tlinl  the  fartliur  rr inside ntliun  of  itmcessea  fi>r  euunoinicul 
uUllKing  ttnllimciU)  cimI  ilusl  l*^  iniloflnilely  |>o«i|ioneil. 

Bttolttd,  TbiU  till!  Commit) ec  nppoiutiKl  to  laTi-stigftte  Ihe  eubji 
dlEcImrged,  antl  tlio  lliiinks  of  the  Society  lie  tendered  to  the  (yomni 
for  ihc  industry  anil  pulience  with  which  lliey  Imve  endcnvtircd  to 
to  a  decision  on  liio  eul>JM:t. 

Btinlvni,  Tliat  tlie  priEe  lieretnrorc  olferei]  liy  tlii;  Socinty  tor  n  pi 
for  liie  economical  use  or  anthrnciii-  cual-duHt,  Ik  wiilidrawn. 

And  the  meeting  was  adjournetl. 
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Stated  Merliiig,  Nuvcmhcr  7,  1879. 

■  Preaeiit,  9  raombere. 

Vice-PresiJent,  Mr.  E.  K.  Price,  in  the  Chair. 

A  photograph  of  .Mr.  Juhlipi  Daiiofelt  was  received  for 
insertion  in  the  album. 

A  letter  accepting  his  appointment  to  prepare  an  obituary 
notice  ot'  the  late  llenrj  C.  Carey  was  received  from  Pri>t'. 
R.  E.  Thompson,  dated  October  22. 

Letlera  of  envoy  were  received  from  the  U.  S.  War  De- 
partment Nov.  6,  and  Smithsonian  Institution,  Nov.  4. 

Donations  for  the  J^ibrary  were  received  from  M.  Danu- 
felt,  of  Stockholm;  the  Academies  at  Copenhagen,  Berlin 
Hhd  Brasaels ;  the  Vaudois  Society ;  the  Geographical  So- 
ciety and  Political  Review  of  Paris;  Anaales  des  Mines, 
and  MoBeum  of  Natural  History ;  Commercial  Geographical 
Society  at  Bordeaux ;  Nova  Scotia  Institute;  Essex  Insti- 
tute; Boston  Natural  Hietory  Society ;  Cambridge  Museum; 
American  Antiquarian  Society;  American  Journal  of  Sci- 
ences; American  Chemical  Society,  and  Journal  of  Otology, 
N.  Y,;  Brooklyn  Entomological  Society  ;  North  American 
Entomologist :  Pennsylvania  llislorieal  Society,  Medical 
News,  American  Journal  of  Pharmacy,  and  Mr.  II.  Ilaupt, 
Jr.,  of  Philadelphia;  Second  Geological  Survey  of  Pennsyl- 
vania; I'rof.  Himee,  of  Carlisle,  Pa. ;  the  Cincinnati  Society 
of  Natural  History ;  Dr.  Saml.  D.  Qr.«8 ;  Mr.  Geo.  W.  Ranck  ; 
the  American  Antiquarian,  of  Chicago;  the  Ministerio  do 
Fomcnto ;  and  the  U.  S.  War  Dejiartment. 

Th*>  death  of  Prof.  James  Clerk  Maxwell,  of  England, 
Nov.  5,  1879,  in  the  48th  year  of  his  age,  was  announced  by 
the  Secretary. 

Dr.  LeConte  exhibited  a  piece  of  iron  pipe  much  corroded 
and  obstructed  by  deposit  from  city  wat«r  during  the  last 
thirty  years,  as  illustniting  the  formation  of  brown  hematite 
ore  beda.  The  jiipe  connected  the  Juniper  street  main  with 
the  lubomtory  of  the  U.  S.  Mint,  and  leaked  fi-om  having 
spontaneously  [carted. 
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Pending  nomination  885,  and  new  nominations  886,  S^T 
and  888  were  read. 

And  the  meeting  was  adjourned. 


1 


Statexl  Meeting^  November  21, 1879. 

Present,  12  members. 

Vice-President,  Mr.  Fraley,  in  the  Chair. 

A  photograph  of  Mr.  II.  Phillips,  Jr.,  was  received  ^^^ 

insertion  in  the  album. 

Letters  of  acknowledgment  were  received  from  the 
Societj-,  Tasmania,  llobartstown,  July  17,  1878  (99);  fi 
the  R.  Academy,  Lisbon,  July*28, 1879  (101) ;  from  th 
Observatory,  Brussels,  Nov.  3  (102, 103) ;  and  from  the 
toria  Listitute,  London,  July  2  (102). 

Letters  of  envoy  were  received  from  the  Car.  Univera-  ^  ^^^ 
Lund,  Aug.  15;  R.  Saxon  Society,  Leipsig,  May  29;  I  ^t^-^^ 
land  Society,  Ilarlein,  June  10;  and  the  Second  Geolog 
Survey  of  Pennsylvania,  Nov.  17,  1879. 

A  letter,  ottering  on  the  part  of  the  family  of  the  1  -^^-^^ 
Joseph  Henry  to  restore  for  use  to  the  Society  back  nv.^^-  *^' 
bei^s  of  the  Proceedings,   was  received  from   Prof.   Bam    ^^ ' 
dated  Smithsonian  Institution,  Washington,  Nov.  15. 

Donations    for    the    Librarv    were    received    from 
Academics  at   St.   Petersburg,  Berlin,  Bordeaux,  Mad 
Jjisbon  and  Dublin  ;  the  Observatory  at  Adelaide  ;  the  U 
versity  at  Lund ;  the  R.  Societies  at  llobartstown,  Leij 
Gottingen  and  London  ;  the  Anthropological  and  Geogra 
ical  ScK'ieties,  (reological  and   Meteorological  Institutes 
Vienna;    the  (icrnian   (geological  Society;    Jablownow 
Society  and  Natural  History  Society  at  Lcif^ig;  the  Natu 
History  Society  at  Bonn;  Zoological  Garden  at  Frankfur 
Holland  Society  at  Harlem;  Geographical  and  Anthrof 
logical  Societies,  and  Revue  lV>liti(iue,  Paris;  Physiciil,  G 
grai)hieal  and  Liiuucan  Societies  at   Bordeaux;  Zoologi 
Geographical,  Meteorological    and    Astronomical   Societ 
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and  Victoria  Institute  at  London  ;  Philosophical  and  Liter- 
ary Society  at  Leeds;  R.  Cornwall  Polytechnic  Society; 
Mr.  J.ame8  Ilenry,  of  Dublin ;  the  Mining  Bureau  at  Mel- 
bourne; the  Wesleyan  University,  Connecticut ;  American 
Chennical  Society,  i^".  Y. ;  Princeton  Museum  of  Geology 
and  Archffiology;  Franklin  Institute;  and  Pennsylvania 
Geological  Survey. 

The  death  of  Mr.  John  Walter  Harden,  in  West  Philadel- 
pliia,  Nov.  8,  aged  63  years,  was  announced  by  Mr.  Lesley, 
'w.-lio  was  appointed  to  prepare  an  obituary  notice  of  the 
deceased. 

-A.  communication,  entitled  "On  Dioxyethyl-methylene, 
^iid  the  preparation  of  Methylene-chloride,  by  William  II. 
Grroene,  M.D.,"  was  read.     (Seepage  346.) 

I>r.  Greene  stated  that  a  paper  on  the  formation  of  dibenzyl 
t>y  the  reaction  described  by  him  at  the  meeting  of  Oct.  17, 
^iad  been  published  by  M.  Silva  in  the  Comptes  Rendus  of 
Oct.  6.  Priority  must  therefore  be  grant^^d  to  M.  Silva, 
ftUlnough  the  journal  containing  the  results  of  his  investi- 
gations did  not  arrive  here  until  after  the  presentation  of 
^^^   Greene's  paper. 

^Xfr.  Haupt  made  a  short  verbal  report  of  the  progress  of 
tlio  extension  of  the  U.  S.  Trigonometrical  (Coast)  Survey 
^**    iBerks,  Chester  and  Lancaster  counties,  Pennsylvania. 

-A.  communication,  entitled  "On  the  Coordination  of  the 
^'^**iou8  metliods  of  expressing  thought  as  applied  to  the 
®^'*^t:em  of  public  school  instruction,  by  Lewis  M.  Haupt, 
^*  ^.,.Prof.  Civ.  Eng.,  Univ.  Pa.,"  was  read.  (See  page  348.) 
^^Ir.  Eli  K.  Price  referred  to  the  growing  use  of  graphical 
^^  simony  in  the  law  practice  of  the  courts. 

^^ir.  Briggs  described  the  recent  invention  of  a  perpetual 
^^"ttery  by  Profe.  Houston  and  Thompson,  exhibited  at  a 
^^^^^^ting  of  the  Franklin  Institute. 

^^otes  on  the  etymology  of  r}paxA7j^  were  read  by  Mr. 
'*-*^*=iley. 


The  minutes  of  the  last  meeting  of  the  Board  of  OfRcei's 
^*^d  members  in  Council  were  read. 


364  |„e..i 

Pending  nomiiiationa  885  to  888,  and  new  nomination 
889  were  read, 

Mr.  Fralcy  reported  the  receipt  of  $131.81,  being  the  last 
quarterly  interest  on  the  Michaux  Legacj  fund,  due  Oct.  1. 

And  the  meeting  was  adjourned. 


Staled  Meeting,  Decernber  5, 1879. 

Preseut,  13  membors. 

Vice-President,  Mr.  Fbalkt,  in  the  Clmir. 

A  letter  enclosing  a  photograph  for  inwirtion  in  the  album 
was  received  from  Prof.  Kichard  Akertnan,  dated  Stock- 
holm, Nov.  13,  1879. 

An  acknowledgment  of  the  receipt  of  Proc.  No.  103,  was 
received  from  Professor  J.  J.  Stevenson, 'd&tbd  New  York, 
Nov.  28. 

A  letter  of  envoy  was  received  from  the  Central  Physical 
Observatory  at  St.  Petersburg,  dated  Oct.  1879. 

A  letter  was  received  from  the  Cleveland  Library  Asso- 
ciation requesting  exchanges. 

Donations  for  the  Library  wore  received  from  the  Senk- 
enburg  Society  of  Natural  Sciences;  Revue  Politique;  Com- 
mercial Geographical  Society,  Bordeaux;  London  Nature^ 
Geological  Survey  of  Canada;  Boston  Society  of  Natural 
History;  Yale  College;  Mr.  Redfield,  of  Philadelphia;  th<s 
Botanical  Gazette;  North  American  Entomologist;  and  the 
Ministerio  dc  Fomcnto,  Mexico. 

The  death  of  M.  Micliel  Chevalier,  at  Paris,  Nov.  28,  aged. 
73,  was  announced  by  the  Secretary, 

Mr.  Moncure  Robinson  was  api>ointed  to  pri'pare  an 
obituary  notice  of  the  deceased. 

Mr.  Lesley  exhibited  a  slab  of  roofing  slate  covered  witU 
casts  of  Bidhotri-phis  Jlezmsa,  obtained  by  Prof.  Frazer  for 
the  Museum  of  the  Second  Geological  Survey  of  Pennsyl— 
Viiiiia,  from  the  Rev.  i'n.if.  Retidiill,  of  Lincoln  University, 


who  obtained  it  (with  Beveral  others)  from  a  miner  in  the 

Peach  Bottom  slate  quarries  on  the  Susquehanna  river  near 

the  Alaryland  State  Line.     The  other  slabs  are  in  the  York 

Museum,  in  York  County,  Pennsylvania.     The  species  of 

fucoid  was  determined  by  Prof.  Lesquereux  from  a  careful 

drawing,  which  he  pronounced  sufficiently  characteristic. 

The  great  importance  of  this  discovery  in  confirming  the 
long-  suggested  possible  existence  of  Hudson  river  slates 
(J^ower  Silurian,  No.  Ill)  so  metamorphosed  as  to  be  almost 
totally  destitute  of  organic  remains,  in  the  so-called  sub- 
palaeozoic,  hypozoic,  hj-pazoic,  azoic,  or  eozoic  (Huronian, 
Caii:ibriau,  or  Laurentian)  belt  of  the  Atlantic  sea  coast,  was 
dila-ted  upon  and  discussed  by  Prof.  Lesley,  Prof.  Frazer, 
Prof.  Cope,  and  Prof.  Ilayden.     Mr.  Lesley  said : 

^iX)f.  Lesquereux  has  just  determined  Buthotrephi^t  flexuom  on  a  slab  of 

''oolliig  slate  from  the  quarries  on  the  Susquehanna  river  near  the  Mary- 

lancl    line.     This  is  a  most  imi)ortant  discovery.     Prof.  Frazer  has  been 

*^^<lying  the  roofing  slate  belt  and  adjoining  chlorites  for  several  years  in 

*^*'^i:icclion  with  his  York  and  Lancaster  county  work.     He  never  found 

***>*   traces  of  organic  life,  nor  could  hear  of  any.     But  he  found  several 

*^*^rtous  forms  in  the  rocks  across  the  State  line  in  Maryland,  one  of  which 

loolc^d  like  a  flattened  Orthoceras,    Prof.  James  Hall  and  Mr.  Whitfield 

^'ercs  disposed  to  consider  them  not  organic.  They  have  been  figured  for  the 

^**"fc^srican  Philosophical  Society's  Proceedings  and  lor  the  Reports  of  the 

8u»»^ey.     These  are  the  only  fossils  ever  seen  in  that  region  to  our  knowl- 

®"K^.  The  slab  of  5.  flexiwm,  is  in  our  Museum  and  will  be  figured.  Prof. 

*■  '^^.^ler  received  it  from  a  Presbyteriiin  clergyman,  President  I.  N.  Ren- 

^**l  I     of  Lincoln  University,  who  got  it  from  a  miner,  as  part  of  a  mass  four 

^^   ^  "ve  times  as  large,  the  remainder  of  which  he  sent  to  the  York  Mu- 

*^^**»i,  York,  Penna.,  in  acknowledgment  of  aid  from  the  citizens  to  the 

^'^  ^ '^''ersity.     There  seems  to  be  no  doubt  that  the  slabs  cjime  from  the 

Bottom  quarries  as  asserted. 

»ere  are  two  species  of  ButhotreplixB  known,  one  in  the  Trenton,  three 

"^    t.lie  Hudson  river  slates,  one  in  the  Clinton.     One  is  reported  from  the 

.^^**'^''oiUan  of  Russia.  Several  from  the  Subcarboniferous  remain  unstudied. 

^^'neii^tfa  is  characteristic  of  Ihe  Hudson  river.     It  is  in  the  upper  part 

**>«  Hudson  river  formation,  along  the  foot  of  the  Kittatiny  or  Blue  or 

^^*"^  Mountain,  on  the  Lehigh  river,  in  eastern  Pennsylvania,  that  we 

I      ^"^  our  Slatington  and  other  roofing  slate  quarries ;  and  no  trap  is  known 

-   ^*ie  neighborhood,  and  no  reason  can  be  assigned  for  excessive  metamor- 

*^*i*  of  stmctare  (not  of  lithology) ;  but  on  the  Maryland  line,  a  trap  dyke 

^y   miiea  long  has  been  followed  by  Prof   Frazer,  across  LancastiT 
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Gounif,  from  the  Feacb  Bottom  rootlti^;  slntc  belt  through  th»  Gap  JfirJul 
miae,  iwrlh-eiislwanl  into  tliB  Wclsli  mountuins.  But,  m  lh«  Mcjfiog  state 
belt  U  several  miles  limi;.  I  cnn  svc  no  iuipurtant  cuiiDu<;tluii  ttvlwocn  U10 
trap  at  one  end  ufit  aud  its  metamuqihlBni. 

Prof,  Pmzcr  feels  sure  that  thn  mndng  alalcs  arc  pitrt  and  pnrrel  of  tha 
chlorite  alate  formation  nrliicli  makes  such  a  sliiiw  along  Ilia  rivsr  fir  miles 
nortli  of  the  quarries.  But  tliu  struc^turu  Is  very  obscum.  To  tliu  aorlli  of 
the  (south  dipping)  chloriles,  a  txiid,  double- crested  aDtidiiiAl  (nf  Toc<ioaii. 
creek)  crosses  IjsncMler  and  York  countj,  and  is  flucly  e:(pos«(l  uixiu  ihts 
two  hanks  of  llie  Susquehanna  river,  bringing  up  inisslve  gneisses,  &c.,  orl- 
dently  referable  to  our  Philadelpliia  gneisses,  Ut  those  of  Uiu  Welsh  muan- 
tains  west  of  tile  Scliuylldll  river,  and  to  tboso  of  the  Highlands  of  Ncht 
Jersey  and  New  Turk  state's.  The  chlorite  slates  are  alttays  aucn  in  t)i1e» 
region  in  juxtaposition  with  limestones  which  we.leel  confldoot  arc  No.  tC 
("Magnesian"  "Cakiferous"! :  but  the  structural  connection  in  nut  y(>C 
quite  satis factury.  Mr.  C.  E.  Hall  is  disiMised  to  look  upiin  lln^m  all  nlans 
the  Chester  county  "soutb  valley  hill,"  and  across  the  Schuylkill  Into 
Philadelphia,  and  toivanla  Trenton,  as  No.  Ill  (Hudson  river)  uieinmor- 
phoaed. 

Everything  points  towards  nunconformablu  basin*  or  outlying  pntchea  of 
mctaniorpliosed  Silurians  in  the  heart  of  our  Azoic  country  of  souibcm 
Fennaytvania  and  Maiylaud,  and  tliis  discovery  ofiJ,  fitjuota  Itiavcs  v«ry 
narrow  room  for  further  doubt  on  the  suliject. 

Prof.  Frazer  gave  a  |jartly  detailed  deacriptiou  of  the  aec- 
tion  along  the  Susquehaiiiiu, — an  tinalysis  of  the  diffioultira 
he  eticounteiTsd  in  making  out  its  truii  structure, — ami  the 
doubts  which  still  hung  over  the  relationship  of  the  roofing 
slate  belt  to  the  chloritic,  mica  slate  and  gneissoid  areas,  ou 
each  side  of  the  great  Tocquan  anticlinal. 

Prof.  Frazer  .said  fliat  in  reference  to  the  effect  of  the 
determination  of  the  Peach  Bottom  slates  as  of  Hudson 
river  age,  a  word  of  explanation  would  make  its  (.-xtent 
clear. 

The  Susquehanna  section  was  prepared  citrefhlly  fo()t  by  tiot  with  a  per- 
fectly accu  rote  200  ft.  =1  Inch  R,  B.  plotting  In  the  band.  Tlic  ciaM 
position  (il  every  station  (the  stations  were  all  100  feet  apart)  and  the 
OUlllne  of  the  sliore  and  curves  in  the  road  were  siven  on  the  plot, 
while  the  inntr  side  of  the  outer  rail  was  |>aintcd  with  the  nunibur  corre- 
■ponding  to  each  station.  Localions  were  therefore  almost  perri>clly  ao- 
cuntle.  From  Columbia  to  Turkey  hill  ( ±r  fi  miloa  south)  was  flllod  with 
limestone.  Chlorite  slates  onme  in  abruptly  at  Turkey  hill,  and  last  along 
the  shore  (still  going  soutli)  to  wiiUin  a  mile  or  so  of  Safe  Harltor.  when 


thef  grnilually  alter  lii  mica  scliist.  nu<)  beyond  tjiLfe  Harbor  to  true 
gneiw.  Tliifl  IkbIb  Tor  almut  eli-vep  miles,  wilh  ila  dips  atiuutevf nly  divided 
by  ttio  TiiciiiiHn  creek,  the  nortlKTii  [Hirtioii  dippiug  genlly  N.  W.  and  tbe 
wiiithorD  i«inioii  8.  E.  Wlmtcmr  bo  tlio  ngu  of  tliB  cliloriie  aeries  Ibero- 
tore,  nad  wlmtuver  bi-  tliu  age  n[  tlie  Tuciianu  rockg,  tlie  lalter  interpone  a 
limit  tit  tlio  cKlent  to  which  a  chau^e  of  huriZGu  of  llie  former  aiay  alTect 
the  structure.  The  Tocquan  anlicliiiitl  is  l<>a  broad  ikud  flatund  extenalTe, 
Dot  to  nicnlioo  its  strongly  marlced  tUhological  cliuracleriatlcs.  lo  be  any- 
ihing  otte  than  wliai  il  atieais.  NoIkhI;  can  invert  either  of  iu  limlia.  It 
i>  a  Salli  Ilarbor  to  tho  bewilduivd  atmtigrapiier ;  aud  a  Mount  Ararat  to 
(hr  ark  of  the  propounder  of  theories.  ThU  welcome  element  of  atrucluTe. 
however,  fades  out  into  iiiconclualve  and  rare  exposures  near  Fbliing  creek, 
after  whKh  Ibe  cblorile  series  liegins  to  appetir,  and  contiouos,  wlib  du- 
meruus  espotmreB,  to  a  point  a  little  less  Ibaii  half  a  mile  north  of  Peters 
creek,  <iu«rtz  entering  Inrgcly  Into  lUc  compo8ilion  of  the  rocks  which  are 
olhurwist!  iiighly  convoluted,  green  and  unctuous.  Here  come  in  llie  Peacli 
Bottom  sbitce  with  lint  little  lime  fitr  transition,  and  pass,  aiteni  breadth  of 
a  fuw  hundred  yards,  ei^ually  abruptly,  inlu  cUloriteH  again,  and  dnnlly  InUi 
a  greenish  chloritic  quarlzitc.  which  is  tiie  northern  boundary  of  Peters 
crvek  (when  in  flood).  This  greenish  qunrtzitu  puzzled  tho  speaker  so  much 
that  In  his  nport  written  two  years  ago,  but  nut  lssue<l,  he,  deemed  the 
matter  importani  enough  lo  present  two  views  uf  its  age.  He  sayH,  page 
133,  "The  siructuru  Huppoacd  in  the  section  will  not  assign  to  this  rock 
contemporaneity  with  the  Cliikis  qunrtzile,  nor  form  a  continuity  wiih  the 
quarlitlea  to  be  noted  further  down  the  river"  (whicli  are  ascribed  lo  Pota- 
ilam  ago).  "But  Ibe  interprctntiou  of  the  slratigraphy  here  is  of  the 
greatest  difficulty,"  &C,  &C.  Again,  page  141,  another  structure  than  that 
adopted  Is  given  which  mBlces"the  hydrumica  schisia  in  the  basin  of  the 
Oral  synclinal  Die  lower  limestone  slates  ur  hydro  mica  schists."  Not  \>e- 
cause  of  any  lithological  consideration  a,  however,  but  solely  on  the  liy- 
polhesls  that  Ihc  column  of  formations  appear  in  their  normal  order,  whlcli 
needs  to  be  cslabllshcd. 

In  oilier  words,  If  the  Peach  Bottom  slates  be  eatabliahed  as  of  Hudson 
rircr  age,  tbe  real  dlfflciilly  would  seem  not  be  a  straligrapblcal  one ;  for 
\liey  m>Kbt  be  supposed  to  be  deposited  uuconformably  on  any  of  the  older 
siTies,  without  tbe  intervening  members  of  the  column.  But  Ibe  only  diffl- 
cntiy— not  an  insurmountable  one  |>erhaps— Will  bo  lo  account  for  tbo 
allvration  of  tho  urgillitceooB  stnkta  clmraeierlstlc  of  that  horizon,  lo  the 
highly  crystnlliue  miigncsui  bydrumicfls  which  remind  one  so  much  of 
wImI  tbe  siwakor  asks  [lermiesjon  still  lo  regard  as  ibe  Intt  ehloriUii~lbo 
ctiloritea  uf  the  South  Mountain, 

It  is  Interesting  in  this  connection,  to  call  attention  lo  ttie  analysis  of 
tbeae  Pcitcb  Bottom  slaLoa,  made  al  ray  request  by  Mr.  A,  8,  McCreath,  at 
Barrlsburg. 

Tbespccimcin  is  fW>m  .1.  Humpbri^y  &.  Co.'s  Qniirry.  bntf  n  mile  east  uf 
I>eUa,  York  county. 


368 


[Dee-  •>, 


Silicic  Oxide  (SiO») 66.880 

Titanic  Oxide  (TiO«) 1.370 

Sulphuric  Oxide  (80') 0.023 

Alumina  ( AlW) 31.849 

Ferrous  Oxide  (FeO ) 0.088 

Manganous  Oxide  (MnO) 0.686 

Cobaltous  Oxide  (CoO) trace 

Lime(CaO) 0.155 

Magnesia  (MgO) 1.405 

Soda(NaH>) 0.460 

Potash  (KK)) 8. 640 

•Carbon  (C) .  1.794 

Water  (H^O) 8.885 

Iron  Bisulphide  (FeS^ 0.C51 

Total 09.800 

Mr.  McCreath  added  a  note  which  is  not  at  hand,  but  to  the  effect 
he  believed  this  1.794  p.  c.  of  carbon  (so  common  an  ingredient  in 
river  rocks)  was  not  in  the  form  of  graphite. 

Carbon  might  be  looked  for  lower  as  well  as  higher  than  the  horizon 
signed  to  the  chlorite  series,  but,  if  the  former,  it  would  be  more  likel>^ 
api)ear  as  graphite. 

The  following;  extnicts  from  a  letter  of  President  Remlr»-  * 
to  Professor  Frazer,  in  answer  to  further  inquiries  as  to  t^'^^ 
genuineness  of  tlie  fossil,  are  of  importance  in  view  of  tl^  ^ 
length  of  time  which  may  possibly  elapse  before  anotb  ^^ 
HiHJcimen  is  bmuicht  to  licrht. 

IOC  ^ 

In  1875,   I  visited  the  (lusirries  in  company  with  Dr.  S.  B.  Howell 

Philiuh'lphin I  am  not  certain  whether  he  obtained  a  sp*^""  "^       ^ 

men  ut  that  time.     I  think  he  did  of  the  rock  but  not  of  the  fossil.     I  \V<— '^*~ 
from  (pmrry  to  (luarry  inipiirinir  of  the  old  workmen  and  of  the  own*^  .,j. 

whether  they  had  at  any  time  seen  any  marks  on  the  slate.     The  ans*^*     "     -^\ 
for  th(i  most  part  was  no  ;  hut  two  of  the  more  experienced  workmen  ^^       ---id 
they  had  notieed  some  marks,  but  they  had  a  vague  notion  of  them,    i*-^      ^  ^ 
could  not  jiivean  ade(iuate  description.    They  thought  they  had  siM;n  tl  *  "*    '^ 
recently,  and  seareheil  some  piles  of  slate  without  success.  ^,1 

I  left  an  order  with  them  to  preserve  for  me  any  specimens  which  mi  sui«."^r— ■"^"  ^ 
turn  up.     They  promised  in  a  friendly  way  to  keep  whatever  niigh  C:  _     ^^ 

found.  There  was  no  promise  of  money.  They  did  not  expect  reward,  »  "  ^ 
had  no  reason  to  procure  speeiniens  to  deceive,  unless  for  the  pleasur^^^^ — '  "_  -^ 
deeeivini::.  They  were  to  notify  the  resident  Pres.  minister  who  proni.  ^  ^^n 
to  take  possession  lor  me.   In  a  little  while  thev  sent  word  to  him  that  K~  „ 

had  found  some  marks  t)n  a  slab.     He  omitted  to  go  for  it,  or  to  notify  '-"'^ 

•  AvcrnKO  of  three  tlcterniinations. 


and  ader  kcuplng  It  for  some  time,  they  throw  it  oat  aniong  the  rubblsh- 
tit  1876  flu  ihe  hll),  I  whs  oa  the  ridge  myself,  and  weut  to  each  of  the 
quarries,  mid  learned  what  I  have  juBi.  written  ;  and  at  c>nc  of  the  quarries 
tliG  supcriulciident  said  they  had  found  a  few  daya  tiefore  a  slab  with  some 
murks  on  it.  and  had  thought  of  me.  but  not  seeing  thnt  the  marks  were  in- 
dicative of  anything  especitilly  interesting,  lliey  had  thrown  it  awny  over 
Uie  edge  of  Ihe  mliliisb  pile.  The  superintendent  called  three  or  four  work- 
men, and  directed  them  to  search  for  the  block  which  he  said  could  not  be 
buried  Tery  deep. 

We  threw  the  tup  pii^ces  OTer,  rolling  them  further  down,  and  in  per- 
haps half  nn  hour  cnme  upon  the  piece  they  were  looking  for.  and  with  it 
the  piece  which  is  in  your  possession.  All  the  indices  are  in  favor  of  its 
origin  in  the  quiirry  at  Pencil  Bottom.  There  was  Ihu-  first  report  that  oer- 
t«ln  tnnrks  had  been  seen,  but  that  lliey  were  rare.  The  workmen  ware 
not  In  the  habit  of  finding  tnd  holding  for  sale  specimens  of  the  rock. 
These  speciniens  were  not  regarded  as  interesting  or  valuable,  but  were 
UiruwD  away,  and  only  recovered  as  I  have  said.  The  block  I  speak  of 
mUHt  lutve  weighed,  as  I  saw  it,  not  less  than  seventy-llva  pounds. 

Tlio  State  geologist  has  llie  opportunity  of  idcatiiying  the  slate  on  wbicli 
the  stems  oribcfncold  are  with  the  slate  of  Peach  Bottom,  or  of  some  other 
kmlity.  Until  some  evidence  is  ohtained  that  ends  all  donhi,  lids  would 
be  ■  oonfiruwtory  mark.  The  slale  ai  Peuch  Bottom  is  not  identical  wiili 
the  Lehigh  einte.  But  I  have  no  doulH  the  evidence  on  the  s|K)t  can  be 
mode  sufficient.     The  fossil  is  rare.     Any  one  might  have  to  wait  there  a 

long  time  to  see  one I  do  not  know  the  name  of  tlie  mon.  who 

found  I  be  piece  for  me,  but  I  cun   get  tbem   by  correB|ion  dunce 

Prof.  Cope  presented  a  comnmnication  entitled,  "Second 
contribution  to  a  knowledge  of  the  Miocene  Fauna  of  Ore- 
gon." 

The  paper  for  the  Magellnnic  premium  being  called  up, 
and  no  report  from  the  Board  of  Officers  presented,  a 
special  meeting  of  the  Boiird  was  ordered;  and  on  motion 
of  Mr.  BriggB,  it  was  resolved  that  a  Committee  of  five  be 
appointed  bj  the  Chair  for  considering  and  reporting  upon 
the  value  of  the  claim.  The  Chair  ap|x>inted  Mr.  Brigga, 
Pmi',  Chase,  Trot*.  Kendall,  Prof.  E.  H.  Houston,  and  Mr. 
Coleman  Sellers. 

The  Treasiirer'a  annual  report  was  read  and  referred  to  the 
Finance  Committee. 

Pending  nominations  Noa.  885  to  889,  and  new  nomina- 

K890  to  892,  were  read. 


Seeond  Contribui 


I  Kn:aUdga  of  lh»  mot 


(Auxl  btfore  tht  Ameeiean  FhilotopKieal  Soeitty,  D»eem>isr  S,  ISTO.) 


UTwn  ciintributions  to  the  prcaenl.  suhjoct  havo  lieen  herctofiiro  mode  b; 
the  wriler,  viz..  In  the  Proceedings  of  the  American  PliUoaopltioal  SocieVi 
for  Nnveuibcr.  1879  ;  and  in  the  Bulletin  at  llic  U.  B.  Quulogioil  Snrrejr  if 
the  Tcnilories  for  Fcbraory,  1870.  In  tlie  Iftlter  arilcie  thirty-eight  spwdM 
of  Terielirata  were  eniimcratcil  as  hnving  bcnn  dlscuvereil  in  the  Tnickes 
beds  of  the  White  River  funniiLlnn  or  Oregon,  of  which  nil  but  nno  were 


I  have  since  conducted  ext'liimtlons  Id  thai  region,  tliccxiwdliinns  bclnf; 
mostly  untler  the  direction  of  Jacob  L.  Woiiinan.  This  )^utl«nitin  Uu 
obtained  a  great  many  specimens,  several  of  wUch  indicate  new  spedn, 
which  it  is  the  object  of  the  present  urticle  to  describe.  luiidditiuii  to  lUesn 
discoveries,  Mr.  Wortraan  has  sent  remains  nT  LiiertHia  sad  Oiihidia.  at- 
dera  pKviously  unknown  in  On'i;on.  1  had  dlsL'overL'il  lliem  In  the  Wiilli 
Blver  foriRatioQ  in  Colorado  in  1ST3. 
Hbsperomys  nbmatodom.  sp.  nov. 

This  ml  is  repmcDtcd  by  a  beautiful  skull,  discovered  by  Prof.  Thnmas 
Condon,  of  Eugene  city,  and  by  several  jaws,  aud  other  fntgnioiita  sulite- 
quently  found  by  Mr.  Worlman. 

Tlie  frontal  region  a  not  omirjicled  aa  iii  Eamyn  eltgaru  and  Ki«r 
tibelhieu;  but  the  superciliary  ridges  are  well  separaled  fpira  each  iHhi-r, 
an  In  Hmjieromyf  amgrkanut.  Tlie  frontal  and  posterior  nitaal  n-gioiis  are 
sllgiilly  concave  in  tmnaverse  section.  The  molars  dlaplay  tubetclei  na 
one  side,  and  crescents  on  the  other,  the  former  being  external  in  the  su- 
perior series.  The  first  superior  molar  hns  an  addillonnl  lulwrcle  nt  its  un- 
torior  exlrowlty.  The  uicisore  have  a  transverae  anterior  face,  which  Is  ■ 
divided  by  several  delicate  ridges. 

Length  of  superior  molar  series,  .0005  ;  lengtli  of  first  superior  molar, 
.0038;  intcrorbiint  width,   ,0043.     Lenijth  of  iuferior  molar  evrlus  (si>dd- 
men   No.  3).  .00(H:  length  offiral   molar.   .002;  wldtli   of  incu»r.  .001  ; 
depth  of  ramus  at  second  molar.  .004. 
SCIDRUS  TORTMANI,  sp.  nov. 

Lika  the  8.  r«lkta»,  of  the  Colonido  White  River  UiIb,  this  is  a  nn 
s|>eciei<.  being  only  reprcsunteil  by  a  mi.iiidibci1ar  ramus  in  my  Liil)(.i.-Uan. 
Tbia  part  is  remarkable  for  i[a  depth  as  comiKired  with  Irs  leiigtii  :  and  Hie  ~ 
hose  of  the  coronoid  pro^^ss  hasnn  anterior  position.  It  ri»Moppo^t«  iho  ^ 
posiorlor  part  of  the  third  molar,  and  itaanlorior  border  dcec«nds  to  u  point  -^ 
Just  below  the  posterior  part  of  the  llrst  tnolrtr.  The  inferior  border  of  thn  ^^ 
masseteric  fossa  is  a  proraincot  edge,  whlcli  desconds  lielow  Itia  Inner  in —  ■' 
furicir  margin  of  Ihe  ramus.  The  moinrs  diminish  regularly  in  aiw  fitr-  "^ 
wards;  their  crowns  arc  Uisln  shai>cd,  with  ihe  anterior  angle  of  thee*  - 
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tiTWil  border  elevated,  and  lliu  innar  border  nnlchod  mcdUlly.     Incisctr 
cniiil)reBi»ed. 

Iicnglli  of  Inferior  molftr  serlos,  ,010  ;  antero-puBlerior  diuiiieUT  of  flrsl 
iiiolHr,  .0024  ;  luiielb  n{  ruiirtU  luokr,  .008  ;  deiilh  of  nimus  Al  dioateiua, 
.oaw  :  deplli  nt  tliird  moUr,  .OOBi. 

Tliis  RpuciM  Ib  cunsidemblj'  lander  tlian  tbe  S.  relietut.    It  is  dedicated 
to  Jncob  h.  Wortinnii.  of  Eugene,  OrcgoQ,  a  su^^ceBsfu!  explnrer  of  MiP 
p&leoDIoiug;  uf  that  State. 
PAoiccLnsiNsouTUB,  Bon.  el  sp.  tiov. 

Char.  gtn.  SaiwrlormokTstUrec,  rooted.  Eaumul  romiiag  three  entrant 
loops  on  the  external  face  of  llie  crown,  aad  one  on  the  iuicmal  face. 

Willie  iho  number  of  the  superior  molncs  r>t'  Piteifului  la  a»  iu  tbe  Jfu- 
ridai,  tbe  details  of  their  siruciure  is  mucb  as  in  Dangproeta  and  Sleneo- 
}lb»r.     But  one  spedes  is  known. 

Okar.  jipse.  Sixe  small. '  Molnni  regularly  and  rapidly  diminishing  in 
size  posteriorly.  Inner  enninel  loop  turned  forwards  ;  tlie  esternal  slRiiittit 
nnd  tmnsversc,  excepting  in  the  first  molai;  niiere  tiie  anterior  column  oE 
the  tooth  is  extended  forwards,  and  Ibe  anterior  loop  is  turned  liuckwards. 

Leni^ii  of  su|)eriDr  molar  series.  .OOG  ;  lengtli  of  first  molar,  .OOlil ;  width 
of  first  mokr,  .0018:  length  of  third  molar,  .001. 

Tills  species  is  represented  by  several  crania  in  mj  possession.  It  Is  tbe 
smallest  of  tlie  genus  yet  discovered  in  the  Ifiiicene  formation  of  Oregon. 
It  is  characterized  by  the  contructeil  proportions  of  tbe  muzKle.  the  width 
of  the  front,  and  tbe  lorge  slxoof  the  eyes.  Tbe  poslorliilal  process  is  only 
m  Rbart  angle.  The  siii>urior  border  ol  the  temporal  fossa  is  Iraceable  from 
Vbe  ivwtorbltnl  process.  Th')se  of  opposite  aides  embmcc  a  smooth  sagittal 
Miv*  of  an  elongate  nrceolalo  form,  and  unite  posteriorly  in  a  very  short 
«rtMl.  The  species  is  further  clmniclcrlzed  by  the  large  size  of  tbe  first-  su- 
perior tuliercular  molar,  wliicb  with  the  second,  has  a  distinct  inner  cingu- 
lar  borilur.  and  inodiim  tubercle.  The  superior  sectorial  is  short,  and  its 
inner  cusp  is  nnierior. 

Some  inandiblM  proinibly  belonging  to  this  species  exhibit  posterior  cut- 
ting lobes  on  the  third  and  fourth  prumolni-s.  The  bliides  of  the  sectorial 
•re  vi>ry  sliun,  and  the  iieel  lurge  and  wide,  The  tubercles  of  tbe  tubercu- 
lar are  large. 

Length  of  crnniiiiu  to  front  border  of  orbil,  M.  .0S35  ;  elevation  of  occi- 
put, .05S:  length  of  su|icrior  sectorial,  .007  :  length  of  Tirst  tuliereuhtr, 
.OOSS ;  width  of  flixt  tubercular,  .0078  ;  width  of  second  lul>ei'cular,  .0113  ; 
length  of  lecnnd  tuliercular,  .0035  ;  interorbital  width  of  second  specimen, 
.00311;  length  of  inferior  dental  series.  .018;  length  of  sectorial,  .008  ) 
IviigUi  of  heel  ofsL-ctorinl.  .0033  ;  length  of  inferior  tubercular,  .O.'iS  ;  depth 
afmrnusnt  seciorlnl,  .0103. 
This  species  is  Biualier  than  Oatii  grcjariuD.  and  differs  from  Iratb  It  and 
^^HhO-  r«jiji^n-u>  in  the  krgor  orbits,  more  eonlmctcd  muzzle,  and  in  the 
^■■Wnct  superior  border  of  the  leniiwral  foasa,  etc 
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The  dog  which  I  referred  to  ilie  genus  Enhydroej/on  (Cope)  under  U 
name  of  E.  baiilittai,  prolxihly  belongs  to  another  gcaua.  PortiooB  of  U 
maxillary  bone  presoQt  the  dentition  of  ktifyon,  r<x..  P-m.  4.  M.  I,  tfaos 
difl'ering  from  Enhyitroegon,  which  possestieB  P-m.  3 :  H.  3.  As  Ibeiv  ora 
hut  three  premolHrs  in  the  tnferiiir  series,  this  species  cnnnol  lio  referred  tO' 
letieyon.  but  must  he  accepted  as  typical  ol  a,  new  i^nus.  This  1  p 
to  call  Syanoeyon.  It  resembleB  Ilffmna  mnro  nearly  than  any  genos  jei' 
discovered  in  North  America,  but  probuhly  beiungs  to  ilie  Canida. 
AmphiC¥on  kntopttchi,  ep.  nov. 

This  rather  small  apecica  is  represented  liy  a  skitll  which  Inr^ks  Ilie  ex- 
tremity of  the  mi]Ezle  and  the  mandilile,  and  has  its  parietal  region  crushed. 

The  superior  premolar  teeth  are  mlher  short  in  anteroposterior  (I tnmetor, 
while  the  tubercular  molars  are  relatively  large.  There  are  no  postvrtor 
liilies  on  the  former ;  Iho  internal  and  external  cingula  are  well  dercIiipeA 
in  the  flfBl  anil  second  of  the  latter.  The  third  liibercular  Is  about  IM  wid* 
as  the  second  is  long.  The  sagittal  crual  is  only  distinct  on  the  posterior 
part  of  the  parietal  region.  Bstimnted  length  of  sknll,  M.  .110;  length. 
of  superior  molar  series.  .041  ;  length  of  true  molar  series,  .UI6  ;  length  »i' 
flrst  tubercular.  .0075 ;  length  of  Hccnnd  tulverculnr.  .055 ;  width  of  m 
tubercular,  .0074  ;  length  of  third  tubercular,  .0031);  Width  of  third  luber'. 
cular,  .053  :  Length  of  sectorial  width  bi'tweuu  anturiur  cstcrnul  angles  at 
first  tulierculars.  .030. 

The  teetb  of  this  species  are  about  half  the  size  of  those  of  jl.iialiMii«dy« 
AHoajftiDRUs  DBDiLiB  Cope. 

ATturiean  Naturalint,  1879,  p.  798r»,  Dpcemlwr. 

CAnr.  urn.  Dentition,  I.  j  ;  C.  }  ;  P-m.  \;TA.  \:  mandible  wilb  tb« 
aiiteiior  Bice  of  the  symphysis  separntcil  fWim  the  lateral  (Hce  by  on  k 
which  is  not  produced  downwards.  Superior  sectorial  without  aatarlar 
lobe  ;  Inferior  sectorial  with  heel,  Tiic  clmrnoters  place  ArehalurMt  M  tba 
base  of  the  Rlidas,  allowing  that  It  is  the  most  gem^raliited  form  yet  koowui' 
and  about  equally  related  to  the  feline  and  Hachierodont  sirii 

Char,  tpeeif.  General  structure  of  the  Jaws  weak.  Superior  canine 
small,  little  compressed,  with  an  acute  posterior  edge  which  la  nut  evrra-r. 
late.  First  premolar  in  eacli  Jaw  one-Tooted  :  second  inferior  prenuifatr 
large  :  sectorials  large,  dinsteraata  very  short.  Alveolar  border  lielow  tb« 
inferior  sectorial  and  tnberc.ular  teeth  everted,  forming  a  large  t 
cillus,  which  liaa  a  free  inferior  and  posterior  miirgin,  the  hitter  rising  inlK 
th«  liase  of  the  eoronoid  process.  Zygomata  slender ;  poBtorhilal 
little  prominent ;  frout  wide,  convex  transversely. 

Length  of  cranium,  M.  ,200;  superciliary  width,  .DS3:  Kygotuailo  wMlh, 
.tS4 :  length  from  orbit  to  superior  incisors,  .060 ;  length  of  supurlor  accW* 
rial,  .023 ;  length  of  inferior  molarseries,  .0(14:  diameter  of  superior  ouiUitv 
,012.    About  the  si?*  of  tlic  panther,  or  ofthe  Nimraw  braehyop*. 

The  osseous  caDus  below  the  true  molars  is  a  remarkable  cbaiM:l«r, 
n  tlie  order  of  Onrnieora.     It  is  evideniiy  a  provlgiun  kgainM  tba 
iness  of  the  mandibular  rami,  nt  the  point  nf  irrcatcst  slra 
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Amtriean  Aaturali'it,  1878,  p.  7ft8ft.  Deccmlier, 

This  la  ibe  largest  tmbra  tuolli  <l1»covored  in  Noril)  AmcricA.  It  wiia  twirc 
tlie  bntk  of  the  II.  primuBwi  Lt'idy,  and  differs  fh)m  Uial  species  nnd  tliu 
II,  oceidealali*  in  the  re1aiirL-l;  larger  tae  or  tbe  premolar  teelli,  wliicb  >ire 
len  obliquely  plocml  llukn  in  the  latter.  The  flist  superior  premoiivr  ia  very 
amall,  Tlie  canine  Is  lurge  and  compressod  as  in  the  species  at  Maeharodun, 
and  hits  semiliite  posterior  and  anterior  cutting  edges.  Inrerior  incisors 
with  mnic  crowns.  The  synipliysis  is  very  deep  in  conseqneuce  of  Hie 
large  (kvclopment  of  tiio  inferior  flares  for  the  cuoines.  BugitUil  crest 
making  a.  steep  angle  with  the  fi'ont. 

Total  length  of  cranium,  M..  ,391) ;  zygomatic  width,  .183  ;  length  from 
nrbit  to  superior  Incisora,  .095  :  length  of  inferior  sectorial,  .035  ;  of  In- 
ferior  sectorial,  .022  ;  length  of  inferior  molar  series,  .Ki^  ;  length  uf  cntwn 
of  superior  couine,  .000:  width  of  superior  cnnine  at  Imse,  .028.  This  skull 
islera  than  one-siiih  smaller  than  that  of  the  Bengal  tiger  (Uridii  ligrit). 
Cbaxoutos  DtccEDKMS,  gen.  et  ap.  nov. 

The  chaniclers  of  Ibis  genus  will  Iw  beat  understootl  by  comparison  with 
those  of  the  two  other  gt-uera  of  suilline  animals  which  occur  in  Ibe  same 
foriuaiiuDa. 

Prcmutars  three,  a  wide  dioslcma  between  the  anterior  one 

And  its  successor ChaHohi/us. 

rremolars  four ;  diasleranla  liefore  and  l>ehiud  the  Brat . . .      Tliinohyu: 
Premolars  four,  in  a  continuous  series Pulaaehosruii. 

Il  is  IhcD  apparent  that  Ckanohyit  differs  from  Dieotglu  in  having  tbe 
•^ioBlvma  behind  the  anterior  prenmlar  instead  of  in  front  of  it.  4 

Char,  iiptf.  This  bog  ia  represented  In  the  collection  of  Prof.  Condon 
«kt  Eugene  City.  Oregim.  by  the  anlcrior  pari  of  a  cranium,  which  includes 
both  max illnry  bones.  lis  siec  is  a  little  leas  than  Ihat  of  the  Dieotjilet 
€*rqvi'tiit.  Tbe  series  of  mnnillary  teelh  ia  slightly  convex  extcrually, 
nnd  the  teclh  itlmhilsli/rDpidly  in  size  anteriorly.  The  diOerence  in  dhiien- 
Miona  between  the  flrst  and  last  true  molars  is  much  greiiler  thin  in  the 
Other  sullliucs  of  this  period  known  to  me.  Tbe  eilernnl  tubercles  of  tbe 
Irue  molars  arc  somowhiit  flattened  externally,  and  a  distinct  cingulum 
poMCH  entirely  round  their  cstcrnal  bases.  The  first  sutierior  premolar  hns 
one  root,  tlie  other  premolani  possess  two, 

I  suspect  that  Ihe  DtKiifyU*  /leiperiui  of  Marsh  belongs  to  CAanalij/ut. 
It  differs  tram  the  0.  deredeni  in  lis  materially  smaller  size.     According  lo 
,  it  is  conalderobly  Bmatlcr  than  bis  Thinohyui  toriaU»,  mhicb  is 
IS  tbo  C.  dtoKlent. 
d  by  Pn>f.  Condon  in  the  region  of  llie  John  Day  river. 
nm  TRlnl-KSU*.  ap.  nov. 
lied  by  the  greater  part  of  Ibe  maxillary  and  mandibular  bones 
with  leelh. 

LOS.  SOC.  XVIII,  104.  2V.      PUINTKD  DEC,  30,  1870. 
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nere  \s  h  dioAlema  liijliind  lite  aiMKini]  iaFDrior  |in<m»Ur.  about  vqiul  in 
uxtont  to  thilt  In  fronl  nf  it,  whlcli  is  twlire  na  wiile  a*  tlio  nno  In  fmnl  of 
tlic  tlrei  tiremnlar.  Tin-  Unit  and  wcuid  [ireuiulnn  liHve  bM  nms  r>r>L. 
while  llie  iwo  Dtliera  hiire  two,  Tlie  tlrst  sapcHnr  piFinolar  ia  cliiac  tiil.lx<? 
oaDiue,  nod  liaa  but  out;  ruul ;  it  U  MpiimtiMl  by  a  diailHiua  rrum  llie  b«(1>i>  d  . 
Tile  latter  Iiob  oae  root,  nrtd  U  nuiir  lliL*  lliird,  wbicli  baa  two  mit&.  Tl>' 
Iblrd  Anil  rourtb  mijierior  preiuolara  biivo  eacb  one  comprMaud  cxi«n*^1 
atid  oae  Internal  lube.  Tlint  or  the  tbtrd  is  lowur  And  U  prcswi]  igkt  >rki 
Ibt!  eKlcrnal.  It  U  conliuucd  aa  a  rid  go  posteriorly,  euclosiii);  s  elitU.«->"' 
bi^n  wlib  tbe  c^ilernui  tubercle.  , 

The  true  molars  of  boib  jnws  UAve  the  ialormrdiate  luborclw  well  ^* 
velopcd.  Tliu  extcrniil  tulrarclt-'S  of  the  iupcrinr  molars  are  nut  flatten^ 
(tnd  have  a  tow  cinKulum  surrounding  their  l>a3oa,  Snrl^ee  of  ana^si 
neurly  smooth.  Length  of  true  niolnr  surii-s  of  upper  jiiw,  M.  .046  ;  nt  %^* 
superior  molar,  .OIT;  width  of  do.,  .Oi:{.  Diameier  of  llrMl  iruo  molnv* 
anieniposlerior.  .013;  trunsverw,  .Ull  Length  of  posterior  llicw  r>< 
molars  along  base,  AM;  of  dittsiema,  .011.  Length  tcora  inferior  <au»S 
to  tliird  inferior  premolar,  .038;  length  of  diHSUma  anterior  lo  seconil  X** 
molar.  .003 ;  do,  of  diastema  posterior  to  second  iircmolar,  .007. 

This  is  the  species  I  formerly  called  Piilaui-liitruf  fotutiini'  Hardi  [pt^xi 
gonitf  htatsbi.     That  Bjiecics  belongs  lo  tliu  Loup  Fork  fauna,  and  no^ 
the  present  one.    dome  teeth  wliicb  ]irobahly  pcruiin  lo  it  in  Prof.  C?-*' 
don's  colleclioD,  exbilnt  the  ^lecullarity  ofnot  possessing  any  baeul  da^^l 
on  the  moiara  of  either  jaw. 

Prom  the  fuel  tEiat  Pomelt  implies  that  some  of  the  species  of  Faliaof- 
rut  present  a  diaalenia,  1  have  rclerred  the  Tnino!ii/ui  of  Slarsh  lo  il  ■ 
eynoDym.|  Pomcl's  genus  was,  however,  eslabiislied  on  a  Bpecii.'a(/'.  (jrf 
which  has  no  dlasLema,  hence  TMTtuki/i"  is  probably  to  be  prcscrvuL 

This  species  is  about  lUe  hUo  of  tiio  TMrtoH^ua  Untui  of  Marsh.  « 
agrees  willi  his  duacrlptiona  in  several  respects.     Tbi-n;  appears,  ht>we* 
to  Iw  «  mnteriul  difference  between  the  epecimeus  in  the  relations  (iflhc 
ferior  premolars.    Marsh  describes  a  much  more  mnsidcrabk  dinsleO^'* 
front  of  tlie  llrst  premolar,  and  does  not  mention  the  one  behind  the  se«^ 
premolar.  I  amai-quainted  wilba  second  species  of  the  genus  of  dImu^ 
same  size,  in  wbicli  there  are  but  two  diiislemata,  vie.,  one  liofore  and 
liebind  the  Orst  premolar,  and  I  suplxiae  Ihls  one  to  rcsembk  tlic  T.  la^ 
Specimens  oZ  this  cbaracLer  urc  ia  my  cultecliun,  and  I  have  seen  00' 
tbnt  of  Prof.  Condon. 
PitJioCBiBRca  BDn^qcAKB,  sp.  rjov. 

Thlssnillineis  represented  by  an  oniire  cranium  which  was  disco*"* 
by  Prof.  Ci>ndon.    It  indicates  a  species  of  tlie  Bir.e  of  llie  Dirotjflt^ 
qvalut.  and  smaller  llian  Ibe  Thinohgrtt  tri'ehanui. 

Tlic  first  true  molar  is  not  disproportionately  Biuallcr  Ihan  tho  third  S 

•  Bull,  U. ».  Oeol,  Siirv.  Tumi.,  ISni.  V,  p.  B'*. 
t  (rnU-il,  Verteljr.  F'B«.  BnsKi  I^lro.  IMI.  p.  M. 
I  Ball.  P.  S.  Guol.  tjiirv.  TiTra.,  1*70.  V,  |i.  II. 
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Uiere  ia  a  distinct  cingulain  &t  tho  extcraal  htae  of  [he  ouperinr  true  molare. 
Tbo  cxti-rnitl  r]ici;a  oT  the  exttiraiil  tubercles  of  these  teeth  arc  Botnewliat 
flaltooed.  Tlie  flrat  premolar  has  one  nxil.  the  utbi^rs  have  two.  They  urtt 
equidisuut  and  not  very  closely  crowded. 

^veral  BuItlineA  nre  Uescrilied  hy  Starsh  uad  Lcidy.  oUher  imperruclly  or 
ttom  imperfect  m:kterial.  so  thnt  I  hare  had  some  diflQculty  in  determining 
ny  ■p«clincng.  The  D-  hetperius  uf  Marsh  Is  probably,  as  above  oliscrvud. 
k  Ghanohifi:  I  have  specimens  agreeing  with  Mnrsh's  deaerlptlon  of 
Thinohgut  iiirialii.  They  belong  to  an  animal  of  the  size  of  the  Ohano- 
m  hfvt  datdana.  but  the  superior  molars  liavc  nn  basal  cinguluui.  Its  generic 
IpoaltloD  Is  yet  uocurlaiD.  Other  speclmoos  agree  in  chamcters  with  the 
■■otglei  priHinut  of  Lcldy,  witli  which  Thinohyu^  Uatut  of  Mnrsh  agrees 
In  this  hog  there  is  no  dlaateraa  in  front  of  the  thiril  inferior 
■o  that  it  is  clearly  distinct  from  the   Thino'iffut  Irie/iainat   of 

0  present  paper, 
*TKn  QinoTiANtrs  Cope, 

Having  obtained  several  crania  of  this  species,  I  can  give  Ihe  churBctors 
if  tile  genua  MergeiipnteT*  more  Ailly  Ihan  liitiierto.  Dentition  ;  I.  i;j'  ; 
W.  I ;  P'm.  {  ;  M,  |.  A  diastema  above  and  below  ;  fourth  sujierinr  pre- 
lolar  with  two  exiermil  crescents  ;  fourth  inferior  premolar  identical 
B  fbrm  with  flrst  true  tnoUr  ;  the  first  Inferior  premolar  functionally  the 

Orbit  open  posteriorly:  no  facial  fossie  or  vacuities. 
'    This  genus  is  Asriaehttnu,  with  a  considerable  diastema,  and  very  much 
idacod  superior  premaxlllary  teeth.    In  my  best  preserved  cranium  there 
o  alveolus  for  the  Urst ;  that  of  the  second  U  rudimentiil.  and  that  of 
n  third  is  small.    The  preniaxlllary  bones  are  very  small  and  distinct 
torn  each  other.     The  enlargenient  of  the  cingula  represonta  the  posterior 
|nt«mal  tubercle  of  the  fourth  superior  premolar,  so  distinct  in  (Joloninloit. 
The  deficiency  in  superior  incisors  is  an  inlorealing  appnillmation  to 
:c  ramlnanls  not  heretofore  observed  in  Ormtdnatida.     I  have  found  tbe 
Inrerlor  incisors  deflcjent  in  tbe  genera  Oj/ohpidiut  and  PithetitU*. 
»H  Fenox,  gen.  et  sp   nov. 
CAar.  gen.     Dentition,  I,  t ;  C.  '  ;  P-m.   '  :  M.   ' :  a  wide  diastema 
'«bov«;  the  first  inferior  premolar  functionally  the  eanine.    I-nst  superior 
pmnulara  with  two  external  and  two  inl«rnal  crests      Orbit  open  poste- 
riorly :  no  facial  foasic  or  vacuities.     The  genus  dilTers  from  Agrioeliartu 
In  tbe  wide  diastemata,  presence  of  but  three  superior  premolars,  and  two 
inner  tubercles  nf  the  fourth  premolar. 

1  piNMSs  two  spedes  of  this  new  genus,  which  are  representeil  in  my 
Ij^Iecstitin  by  cmnia  without  premnxiltnry  bones  and  mandibles. 

Qhar.tpifif.  81x0  of  Or«oifon  eiilbert»onl.  Maxillary  lione  excavated 
L'liboTB  tbe  diastema,  the  superior  iHinler  of  the  concavity  extending  nearly 
Llo  iba  base  of  the  Eygnnia.    Zygomatic  arches  e.iiMindcd.  their  eiternal 

»  ouncnve  below  ihe  orbit,  and  plane  posteriorly.    Baggillnl  crest  rery 


•Copp,  An 
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Cope.l  3T6  [Decs, 

high,  dividing  anteriorly  into  two  ridges,  which  diverge  widely,  and 
terminate  at  a  point  opposite  the  postfrontal  process.  The  space  enclosed 
in  tlieir  angle  is  plane.     Space  between  supraorbital  foramina  convex. 

Tlie  posterior  internal  tubercle  of  the  fourth  premolar  is  much  smaller 
than  the  anterior  ;  the  inner  basal  tubercles  of  the  second  and  third  are 
subposterior  and  acute.  The  length  of  the  diastema  is  equal  to  that  of  the 
premolar  series.  The  enamel  of  the  molars  is  wrinkled.  The  canines  are 
robust. 

Estimated  length  of  skull,  M.  .200;  length  of  superior  molar  series^ 
.066  ;  of  diastema,  .028 ;  diameters  of  second  true  molar,  —  anterotxrate- 
rior,  .016,  transverse,  .017 ;  width  of  palate  at  do.,  .038 ;  interorbital 
width.  .060. 

The  strongly  developed  crests  and  wide  zygomata  of  this  animal,  lo 
gether  with  the  large  canine  teeth,  evidently  indicate  that  it  was  a  formid- 
able antagonist  even  for  the  Carnivora  of  its  time. 

Discovered  by  Charles  H.  Sternberg. 

COLOREODON  MACROCEPHALUS,  Sp.  nOV. 

This  Oi;|Sodont  is  considerably  larger  than  the  C,  ferox,  being  of  the  size 
of  the  Euerotaphus  major,  while  the  former  equals  the  Orsodon  eulberUoni, 
It  also  differs  from  its  congener  in  the  relatively  longer  and  narrower 
frontal  region.  The  sagittal  crest  is  elevated,  and  divided  into  two  crests 
op{X)site  the  posterior  part  of  the  zygomatic  fossa.  Those  branches  are 
nearly  straight,  and  diverge  at  an  acute  angle,  terminating  above  the 
postorbital  processes.  Tbey  enclose  a  deep  concavity,  which  is  continuous 
with  the  front  anteriorly.  In  C.  ferox  these  crests  diverge  much  more  ab- 
ruptly and  widely  from  a  more  anterior  point,  and  enclose  a  much  smaller 
concavity.  The  supraorbital  foramina  arc  close  together  and  are  separated 
by  a  small  protuberance  of  the  middle  line.  The  parietal  walls  of  the  teni- 
ponil  fossa  are  rugose.  The  posterior  tubercle  of  the  fourth  premolar  is 
well  developed,  while  a  single  tubercle  is  present  on  the  preceding  premo- 
lar. 

Length  of  craniuin  from  inion  to  above  superior  canine.  M.  .230  ;  length 
from  8Ui>erior  canine  postorbital  angle  (axial),  .134  ;  length  from  junction 
of  crests  to  supraorbital  foramina,  .0(30  ;  interorbital  width,  .072  ;  length  of 
bases  of  the  molars  except  the  last,  .050  ;  length  of  three  premolars  .027. 
Length  of  diastema,  .030. 

From  the  North  Fork  of  John  Day  River  ;  found  by  J.  L.  Wortman. 
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Stated  Meeting,  December  19,  1879. 

Present,  10  members. 

Vice-President,  Mr.  Fv.Ai.EY,  in  the  Chair. 


letter  of  acknowledgment   nnd   envoy  was   received 
the  Linnsean  Society,  London,  Oct.  20  (99,  100,  101 ; 

2)- 

»tterB  of  envoy  were  received  from  tbeBatavian  Society 
!  and  Sciences,  Feb.  23,  1877,  and   April  15,  1878 ; 
from  the   Royal  Observatory,  Brussels,  April,  1879;  from 

Ilunker  Hill  Monument  Association,  Boston  ;  and  from 
lOciety  of  Geograpliy  and  Statistics,  Mexico,  Nov.  17, 
letter  roiiuesting  cabinet  exchanges  was  received  from 
Iridgeport  Scientific  Society,  Conn,,  Nov.  20,  1879. 
nations  for  the  Library  were  received  from  the  Asiatic 
ty  of  Jajian  ;  Royal  Si>ciety,  Victoria ;  Batavian  Socie- 
!\t!ivia;  M.  Joachim  Barrande,  Prag;  the  Academies 
at  Berlin,  Munich,  Brussels,  and  Philadelphia;  the  German 
Oeological  Society;  Zoologische  Anzeiger,  Leipeig;  Socie- 
ties at  Bonn,  St.  Gall,  Cherbourg,  Cambridge  (England); 
the  Commercial  Geographical  Society  at  Bordeaux ;  Geo- 
graphical and  Statistical  Society,  Mexico;  Geographical 
Society,  Paris;  Geological,  Geographical,  Zoological,  Lin- 
iitean,  and  Antiquarian  Societies,  Victoria  Institute  and 
Nature,  in  London;  Dumfrieshiro  and  Galloway  A,  N.  H. 
Society;  Bunker  Hill  Monument  Association  and  Natural 
History  Society,  Boston;  Silliman's  Journal;  Brooklyn 
Entomological  Society ;  Journal  of  Pharmacy,  Medical 
News,  and  Mr,  Henry  Pliillipa,  Jr.,  Philadelphia;  Peabody 
Institute,  Baltimore;  Smithsonian  Institution;  Milwaukee 
|bUc  Library;  and  National  Museum,  Mexico. 
I,  bronze  medal  for  the  cabinet  was  received   from  the 
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Batavian  Society,  with  the  iiiscriptioii: — societas  .  art  . 
SOIENT  .  DAT  .  IN  .  HEHOHIAM  .  I  .  SAEO  .  PEL  .  CLAD^l  . 
ill  a  wreath,  arul  around   the  margin  a.p.  vni  .  x  .  MAI  i 

MDCCLXXvin — MDCCCLXXLViii . On  the  rev«ree,a  palm,' 

labeled  on  its  trunk  ^;  mountains  iu  the  background ;! 
marginal    legend :     ten    nctte    van't    uemken    bataVIa'a 

GGNOOTSCHAP. 

Mr.  Chase  communicated  a  note  on  the  Sun's  iippareiit 
diameter  and  the  nebular  origin  of  the  terrestrial  day. 

Dr.  Horn  communicated  two  papers:  1.  "A  mortographiO' 
revision  of  the  speciea  of  CremastockUits  of  the  United' 
States;"  2.  "A  Synopsis  of  the  Eupharidte  of  tho  United 
States."    With  one  plate. 

Mr.  Hale  gave  an  interesting  verbal  account  of  bis  i 
quaintance  with  the  various  [ndian  tribes  collected  on  t 
Canadian  reservation  at  Brautford.  euat  of  Ijondon,  Upper 
Canada;  of  the  moat  distiiiguiahed  surviving  chief  of  tha 
Six  Kations,  Sakayeakwaraton  (disapiiearing  misi),  knowoi 
to  the  English  as  John  8.  (smoke)  Johnson, now  STyearsoldi 
Ilis  son,  Chief  George  Johnson,  bears  the  official  title  of  tha 
one  of  the  original  50  council  chiefs  whom  he  represents. 

Mr.  Ilale  described  the  formation  of  the  confoderatioUf 
three  centuries  ago,  and  testified  to  the  accuracy  of  Mr^ 
Morgan's  history  of  it. 

He  then  described  the  Book  of  Rites,  which  after  two  o 
turica  of  verbal  tradition  was  reduced  to  writing  by  sooiq: 
one  connected  with  the  early  missions.  Two  copies  exiat,and 
Mr.  Hale  is  obtaining  a  translation  of  it.  It  is  the  only 
known  American  aboriginal  piece  of  literature,  north  ot 
Mexico.  It  has  many  archaic  words,  and  is  engrossed,  in  aQ 
old-fashioned  current  English  bund,  in  a  common  school* 
boy's  copy  book. 

He  then  de3cribe<I  the  Wampum  belts  of  the  confed«n^ 
tion,  partly  preserved  by  the  Onondagos  in  New  York,  and 
partly  among  the  Indians  in  Canada. 

He  also  told  of  his  discovery  that  the  Tiitelos  were  not  au 
Ipotjuois  tribe,  but  were  allied  to  the  DakotaUs  or  Sioux  of 


force  were  rcMinnl.  The  pardbolig  velodty  Is  the  limit  between  the 
tondeodes  lo  iiitifient  Aggregaliun  end  tn  uimplctc  ilbsocmtion,  In  the  Bub- 
siilence  of  dense  ncbnlous  partlcloH. 

In  A  body  which  is  botli  revolTiag  about  the  centre  of  a  sysLGin  and  ro- 
tating on  iu  own  axU,  every  particle  is  subject,  during  each  half- rotation, 
lo  cyclical  vnriittions  in  llicsyetemutLc  stress,  wliich  are  aDlagoniEed  by  the 
constnnt  cenlnil  force  of  the  body  ilsclf. 

In  a  condensing  or  e*:pand1ng  nobulsi,  the  lime  of  rotsttoa  -rariCB  as  tbo 
aquare  of  nulius.  A.t  sny  given  instant,  the  squares  ol  the  velocities,  or  the 
living  forccaof  dlRcreni  rotating  particles,  are  proportioned  lotheeqiiaresof 
Ihctr  riulil,  or  lo  the  limes  of  nebular  rotation  and  eynclironous  revolution 
when  cnndeDscd  to  tlicir  respective  positions. 

If  the  velocity  of  synclironoua  rotation  and  revolulion  is  determined  by 
the  a^rpgfttc  resistances  of  tLc  ceutml  force  of  the  nucleus,  to  cyclical 
varialluKS  of  stress  niiich  may  be  represcnled  by  a  wave- velocity,  while 
the  vclucily  of  rotation  of  a  delnched  pinnet  is  determined  by  a  force  which 
may  be  rcpreseouU  by  an  incipieuTly  aggregating  or  parabolic  velocitv,  the 
representative  parabolic  velocity  of  the  nucleuH  maj  be  found  by  taking 

~  ft;  g  representing  the  lorce  of  gravity  at  any  past  present  or  future 
equatorial  limll  of  the  nebula,  or  Laplace's  liniil  of  possible  rotuting  at 
mosphore,  and  ( being  J  the  correspond  in  e  time  of  synchronous  roiaiion 
and  revolution.  I  have  already  shown  that  gt.  in  tiie  solar  B>Blem  is  tTw 
ttlaei>i/  iif  li'jhl. 

Iiet  a  represent  the  time  of  synchronous  rotation  and  revolution  when 
Sun's  surfikcc  sliould  contract  so  ttiut  Laplace's  limit  would  correspond  with 
its  present  equatorial  radius ;  ,3,  a  mean  solar  day  ;  j-.  Earth's  meati  dis- 
tance -i-  Sun's  radius  ;  i,  a.  sidereal  yenr.     Then  a  —  S  -i-  f^;  tang.  Sun's 

apparent  semi -diameter  ^  — . 

According  to  I^verrfer  and  Hanson.  Earth's  present  aphelion,  or  limit 
of  incipient  condensation,  is  at  1.018771  rad.  vec.  This  corresponds,  within 
t^  of  one  percent.,  lo  Sliick well's  delermination  i>r  Ihe  <^nire  of  the  belt 
of  greatest  condeosaiioii.*  The  relations  between  the  primitive  solar  and 
lerresLrial  cenlres  are  thus  atmpiilliKl,  so  that  the  foregoing  considerations 
lead  ua  at  once  u>  ibe  following  equatious: 


TbB aritlimetlml  inenn  hetween  Mcri-iiry's  bbcuIiu  pprlhellon  l.arTrWTi  and 
imdlon  (I.T.IOai^Slj  Ik  l.ULOiCS. 

I,  rnii.os.  soc.  xviii-  104.  Sw.     primtkp  dec.  31.  1870. 


A   MonogritphU    Retiiion   of   the    Speelei    of    Creuastocoilcis    of  th» 

Umti-d  Slam. 


{Riftd  i)6for«  the  American  PhiloiophiealSoeMy.  Dte    ID,  1878.) 

In  Uie  Trans.  Amor.  Enl.  8oc  1871,  p.  339,  ot.  aeci-,  will  lie  found  a  u 
prepikrcd  by  me  of  the  specie  then  knonn,  nllcr  a  sliurt  Biudy,  the  objeei 
of  whicli  waB  lo  present  Bome  means  for  their  ideutiflcntion  In  a  ret&f 
miinner,  the  dcHcriptioos  being  scftttered  in  books,  inaccegsible  in  m&nyv 
»nd  sometimes  nniDtelligible,  eiUier  from  ihcir  brevity  or  wnnl  i.f  npprecb- 
lion  of  characterB  whicli  Imve  since  come  to  1>o  of  greater  value.  TUi 
above  mentioned  table  was  made  use  of  by  Prof,  Wosiwoiid  (in  hb  "•Tb* 
sHuruB  Oxoniensis,"  p.  58),  who  at  the  liame  lime  described  a  certain  n 
ber  of  supposed  new  speciex.  Bince  wliicb  others  bave  been  deacrilied  bf 
Dr.  I^Conte.  so  tliaC  the  aggregate  asBumed  quite  fortnidablc  dimendoDI 
for  a  genus  so  pcciilinr. 

Tlie  tyjiea  from  which  Prof  Westwond's  descriptions  were  made  are  ft* 
the  most  part  in  the  Royal  Museum  of  Berlin,  wlicru  I  had  the  opportunity 
of  examining  ihem,  throu|.;h  the  kindiiesB  of  the  curator  in  char^.  TItt 
descripUuns  appeared  soon  afler  a\y  examination  hud  b«en  made,  and  left 
nothing  to  be  desired  for  their  identification. 

Uaving  bad  occasion  lo  study  tiic  species  mure  closely.  I  have  seen  a« 
reason  for  any  great  alteration  of  the  table  already  given,  further  Iban  H 
add  the  new  species  and  transpose  one  which  seemed  rather  ool  of  piaoN' 
The  accompanying  tabic  is,  liowever,  made  so  full  as  to  contain  nearly  all 
the  important  characters  of  each  Bpeciea.  bo  that  llic  chancs  of  a  iii!b(kIu 
in  idi'ntillcation  are  reduced  as  near  as  ixesible  lo  the  minimum. 

Before  proceeding  to  ihe  table  It  seems  proper  timt  the  cluiraciers  sliotild 
receive  more  extended  notice  and  comparison,  which  can  be  nccomptislted 
by  ctmsidering  Ihe  dllTerent  members  in  order. 

Tiie  head  is  short,  oval,  rather  deeply  inserted  in  the  tliorax,  the  vertex 
usually  convex,  the  clyiiens  more  suddenly  deflcxed,  forming  an  angle  wlilt 
the  fmnL  In  planutui  and  tuHci'U  Ilie  head  is  more  cxscrt  and  \ 
in  each  cliaracters  worthy  of  special  oinervation,  these  arv — the  carina  o 
ilie  middle  of  tliQ  clypeiis  common  lo  ttoth  species,  the  supraorbital  carlni 
of  Ihe  first  and  tlie  sudden  narrowing  of  the  head  beiiind  the  v}[i»  tn  lb 
Bccimd.  In  neither  speeies  is  there  an  obluse  ridge  indicating  the  llmiU 
(if  the  clypcus  and  front,  but  the  upper  surtiice  of  Uie  head  ia  Eiadoall; 
declivous  in  ^anatui  and  very  convex  In  ta^ieiu:  In  piloneeUU,  erinttu 
and  Knoehit  thefVorit  is  rathcirDai  and  the  limit  bettvecnit  and  the  c1yn(>Hl 
is  indicated  by  an  obiiise  arcuate  ridge,  ao  that  iliu  dypcna  «i»ms  stiddnnl] 
deflcxed  from  tlie  front.  In  ItunMieVi*  the  front  and  dypniis 
same  plane,  nearly  flnl,  wliile  all  Ihe  otlicr  species  not  already  mentioned 
have  the  front  convex  but  lo  a  variable  degiee. 


1879.1  ^^     *  [Horn. 

The  clypeus  noniiAlly  is  not  broader  than  the  head,  the  margin  reflcxed, 
the  anterior  edge  more  or  less  arcuaie,  the  angles  rounded.  In  two  species 
the  clypeus  is  wider  than  the  head,  in  Wheeleri  conspicuously  so  with  the 
angles  rather  acute,  in  crinilua  less  dilated  with  the  angles  rounded.  The 
anterior  margin  is  rather  widely  reflexed  and  is  useful  in  aiding  the  species 
in  their  fossorial  tendencies. 

The  mentum  presents  important  modifications,  the  simplest  being  that 
of  Uueostictus  or  8au€iu8t  i^  which  the  face  is  quite  fiat  and  the  margins 
narrowly  reflexed.  From  this  form  the  mentum  becomes  more  concave 
and  the  sides  more  widely  refiexed  so  that  it  becomes  cupuliform.  Those 
species  with  the  mentum  least  concave  have  the  posterior  margin  entire, 
as  the  concavity  increases  we  find  a  slight  notch,  which  in  the  last  four 
species  becomes  a  rather  wide  and  deep  excision  semicircular  at  bottom. 
These  modifications  of  the  mentum  form  a  very  natural  means  of  dividing 
the  Bpecies. 

The  thorax  is  so  modified  in  form  and  structure  in  all  the  species,  that 
nearly  all  can  be  separated  by  it  alone.     The  simplest  form  is  that  of 
leucoBiictus  which  resembles  that  of  Trichius ;  apex  feebly  emarginate, 
Bides  feebly  subangulate,  I|ind  angles  rounded,  the  margin  acute  posterior- 
ly,  there  is  no  incisure  about  the  front  angles  nor  are  there  any  pubescent 
spots  such  as  occur  in  every  other  species.     In  planatua  the  sides  are  sub- 
acutely  margined,  arcuate  in  front  and  gradually  narrowed  behind,  not 
^ery  unlilie  Iphthimus,  in  fact  the  species  resembles  a  Tenebrionide  when 
^vralking.     The  anterior  angles  are  small,  the  notch  or  fovea  within  feeble, 
land  there  is  a  notch  in  the  lateral  margin  which  limits  the  angle.     The 
liind  angles  are  continuous  with  the  margin,  not  very  prominent  and  limit- 
ed by  an  oblique  groove  within.     The  next  modification  in  degree  is  in  the 
sSehaumii  group,  in  which  the  thorax  is  broader  and  less  depressed,  the  an- 
terior angles  are  feeble,  the  fovea  within  them,  but  no  lateral  notch  in  the 
snargin.     In  two  of  the  species  the  hind  angles  are  not  limited  by  any 
groove  and  the  anterior  margin  of  the  thorax  beneath  is  not  notched.     In 
^ngularUf  however,  the  hind  angles  have  a  limiting  groove,  and  beneath 
the  front  angles  is  a  slight  incisure. 

The  three  species  following  angularis  do  not  present  any  very  important 

modification  of  its  type,  the  angles  are  nearly  the  same  and  there  is  the 

sabangular  incisure,  but  in  pilosicollU,  we  observe  a  groove  running  out- 

i^ard  from  the  fovea  and  limiting  the  anterior  angles.     This  gives  the  first 

iDtiination  of  the  tuberculiform  angle  which  is  observed  further  on. 

In  nitens,  the  front  angles  begin  the  nodifi)rm  structure  by  the  greater 
^epth  of  the  transverse  groove.  The  hind  angles  are  also  much  retracted 
^within  the  line  of  the  sides,  and  the  groove  which  limits  them  within  is 
S'>  deep  that  the  angle  is  depressed  below  the  surface  of  the  disc  of  the 
thorax. 

In  passing  to  tariolotus,  the  anterior  angles  become  so  completely  sur- 

Tounded  by  deep  grooves  as  to  become  almost  like  isolated  tubercles,  and 

may  be  a<«sumed  to  be  the  result  of  the  gradual  exaggeration  of  the  Tarioat 
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grooves  and  incisures  mentioned  in  the  preceding  forms.  Id  ffarrUUtbi 
interior  angles  are  rather  broad  and  more  obtuse  than  in  any  of  the  spede 
described  and  the  incisure  l>eneath  them  is  very  feeble. 

Of  a  totally  difTcrent  type  of  thorax  we  must  consider  taueiui  tm 
Wkeeleri,  which  require  special  mention.  These  have  the  disc  of  thn 
parts*  a  central  more  depressed  portion  and  the  lateral  more  oonyez»  wblc 
may  bo  compared  with  Hetserius  or  Plegaderos.  The  division  It  bei 
marked  in  saueiui.  The  region  of  the  anterior  angles  in  this  species  pn 
sents  a  curious  modification,  in  which  the  anterior  aaglee  appear  to  I 
auriculate,  but  this  is  really  an  extension  upward  and  forwai^  of  tlie  ai 
terior  margin  or  collar  of  the  thorax,  and  corresponds  in  homology  wit 
that  portion  of  the  undev  side  of  the  thorax  of  the  other  species  w  hidi  i 
below  the  incisure.  The  true  anterior  angle  will  be  observed  in  the  flgoi 
behind  the  auricuUte  process.  The  hind  angles  are  spiniform,  their  stm 
ture  will  be  observed  in  the  figure.  In  Wheeleri,  the  tripartite  character  i 
less  observable.  The  anterior  angles  do  not  depart  much  fhim  the  normi 
type,  and  the  incisure  beneath  is  well  marked.  The  hind  angles  are  bras 
but  obtuse,  and  have  a  feeble  trace  of  an  oblique  limiting  groove.  Tiii 
species  deserves  mention  as  l>eing  the  only  one  with  the  middle  cos 
absolutely  contiguous  and  the  prosiernum  behind  the  coxs  slightly  elevi 
ted. 

The  legs  also  vary  to  an  important  extent,  and  will  be  found  describe 
with  each  species.  The  tarsi  follow  the  modificaiions  of  the  legs,  anc 
from  l>eing  as  long  as  the  tibiae,  are  reduced  to  even  Ici^s  than  half  thi 
length  in  Schaumii,  As  a  rule  the  shorter  the  tarsi  the  more  compresse 
do  they  become,  the  only  exception  being  in  leucjatictun,  which  with  slioi 
tarsi  has  the  upper  side  flat,  so  that  the  transverse  section  of  a  joint  woui 
be  an  isosceles  triangle. 

The  distribution  of  the  species  in  accordance  with  tlie  form  of  the  mei 
tam  is  well  known.  Those  with  tlie  mentum  entire  belong  from  the  east 
ern  base  of  ilie  Rocky  Mountains  to  the  Pacific  Coast,  tlicre  being  but  on 
exception,  leucostictuSt  from  Maryland.  Where  tlie  mentum  is  notche 
or  deeply  eniarginate,  the  si)ecies  belongs  to  tlie  Atlantic  fauna,  most  <i 
them  having  a  wide  range  of  distribution,  except  in  the  case  of  9quamt 
loftuSt  wliich  is  Uniiti'd  to  Georgia  and  Fh)ri(la. 

In  the  accompanying  table  and  descriptions  there  is  very  rarely  ar 
mention  made  of  the  hairs  of  the  surface.     These  exist  to  a  greater  or  le 
extent  on  all  the  species,  but  are  very  easily  removed  and  are  therefore 
uncertain  value.     So  also  with  the  spots  of  whitish  exudation  whlcl' 
have  observed  to  a  greater  or  less  extent  on  leueoHi'-tun^  piloticolUt,  a 
Irris,  SchitufnUf  Wesh(*oodi,  canalicuhitus,  antl  ca^ianem,     Tliese  have 
been  observed  in  ants'  nests.  / 

Mentum  plate  entire  behind. 
Anterior  tarsi  with  last  two  joints  thickened. 
Clypeus  carinate  at  middle,  head  with  lateral  cariuie  above  the 
prolonged  backward  in  obtuse  processes planatns 
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/t^rior  tarsi  not  thickened,  more  slender  at  tip. 
isc  of  tliorax  trilobed. 

Clyix;us  carinate  at  middle  ;  tibioc  slender  at  base saucius  Lee. 

Clypeus  not  carinate,  broader  than  tlie  head  ;  middle  and  posterior 
tibiae  broad  and  flat;  middle  coxae  contiguous..  ."Wheeleri  Lee. 
1.8C  of  thorax  simple,  not  triIol>ed. 
ZHiod  angles  of  thorax  rounded,  the  margin  i>osteriorly  acute ;  tarsi 

very  short  and  flat  above leucostictus  Burm. 

^ind  angles  of  thorax  more  or  less  prominent. 

Legs  and  tarsi  short,  the  former  decidedly  fossorial,  the  latter 
much  compressed. 
Tarsi  very  short,  less  than  half  the  tibiae,  hind  angles  continu- 
ous with  the  disc Schaomii  Lee. 

Tarsi  longer  than  half  the  tibiae. 

Hind  angles  continuous  with  the  disc "Westwoodi  Horn. 

Hind  angles  limited  by  an  oblique  groove angalarU  Lee. 

Legs  ambulatorial,  tarsi  tis  long  as  tbe  tibiae. 
Hind  angles  ctmtinuous  with  the  side  margin. 

Front  angles  smooth,  limited  behind  by  a  transverse  impres- 
sion  pilosicollis  Horn. 

Front  angles  ©mtlnuous  with  the  disc,  punctured. 

Clypeus  wider  than  the  head crinittis  Lee. 

Clypeus  not  expanded Knochii  Lee. 

■j^  Hind  angles  stnmgly  retracted.     Surface  shining . .  .nitons  Lee. 

*"  Vim  plate  with  a  small  acute  incisure  behind, 
■^  d  ang;les  of  thorax  much  retracted,  anterior  anglers  prominent  and 

distinct  fW)m  the  disc varioloBixa  Kby. 

^*Xd  angles  feebly  retracted,  anterior  angles  continuous  with  the  disc. . 
^»-  squamuloBUB  Lee. 

*^"^lam  plate  with  a  deep  emargination  at  the  middle  of  the  posterior 
^Xiargln. 

^3c  of  thorax  coarsely  and  densely  punctured.     Surface  opaque. 
<^jiterior  angles  of  thorax  continuous  with  the  disc. 

Hind  angles  feebly  retracted,  continuous  at  the  outer  margin  with 

the  disc canallcalatuB  Kby. 

Hind  angle;*  strongly  retracted,  depressed  below  the  surface  of  the 

thorax retractus  Lee. 

Anterior  angles  separated  from  the  disc  by  a  transverse  impression. 
hind  angles  feebly  retracted  but  depressed  beneath  the  surface  of 

tbe  disc castaneas  Kn. 

•^)isc  of  thorax  sparsely  and  irrejruhirly  punctured. 

Anterior  angles  short,  obtuse,  hind  angles  moderately  retracted  and 

slightly  depressed Harrisii  Kby. 

^n  the  above  table  Wheelerih  placed  in  the  series  with  entire  nieiitum, 
^Jumgli  that  organ   is  usually,  but  not  always  inrised  posteriorly.     It 
^Told  be  decidetlly  out  of  i>lace  anywhere  else,  when  the  aggregate  of  its 
nitracthm  is  taken  into  account. 
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grooves  and  incisures  mentioned  in  the  preceding  forms.  In  Harrisli  the 
anterior  angles  are  ratlier  broad  and  more  obtuse  than  in  any  of  the  species 
described  and  the  incisure  beneath  them  is  very  feeble. 

Of  a  totally  different  type  of  thorax  we  must  consider  aaucius  and 
W/teeleri,  which  require  special  mention.  These  have  the  disc  of  three 
parts,  a  central  more  depressed  portion  and  the  lateral  more  convex,  which 
may  be  compared  with  Hetoerius  or  Plegaderus.  The  division  is  best 
marked  in  saucius.  The  region  of  the  anterior  angles  in  this  species  pre- 
sents a  curious  modification,  in  which  tlie  anterior  angles  appear  to  be 
auriculate,  but  this  is  really  an  extension  upward  and  forward  of  the  an- 
terior margin  or  collar  of  the  thorax,  and  corresponds  in  homology  with 
that  portion  of  the  under  side  of  the  thorax  of  the  other  species  \ihich  is 
below  the  incisure.  The  true  anterior  angle  will  be  observed  in  the  figure 
behind  the  auriculate  process.  The  hind  angles  are  spiniform,  their  struc- 
ture will  be  observed  in  the  figure.  In  Wheelerit  the  tripartite  character  is 
less  observable.  The  anterior  angles  do  not  depart  much  from  the  normal 
tyt>e,  and  the  incisure  beneath  is  well  marked.  The  hind  angles  are  broad 
but  obtuse,  and  have  a  feeble  trace  of  an  oblique  limiting  groove.  This 
species  deserves  mention  as  being  the  only  one  with  the  middle  coxae 
absolutely  contiguous  and  the  prosiernum  behind  the  coxse  slightly  eleva- 
ted. 

The  legs  also  vary  to  an  important  extent,  and  will  be  found  described 
witli  each  species.  The  tarsi  follow  the  modificaiions  of  the  legs,  and, 
from  being  as  long  as  the  tibije,  are  reduced  to  even  les-s  than  half  that 
length  in  5c/u/a//i/i.  As  a  rule  the  shorter  tlie  tarsi  the  more  com i>ressed 
do  they  become,  the  only  exception  being  in  Icucoatictn^,  which  with  short 
tarsi  has  the  upper  side  fiut,  so  that  tlie  transverse  section  of  a  joint  would 
be  an  isosceles  triangle. 

The  distril)ution  of  the  species  in  accordance  with  the  form  of  the  men- 
tuni  is  well  known.  Those  with  the  mentuni  entire  belong  from  the  east- 
ern base  of  the  Rocky  Mountains  to  the  Piicitic  Coast,  there  being  but  one 
exception,  leucostictus,  from  Maryland.  Where  the  niontum  is  notchwl 
or  deeply  eniarginute,  the  species  belongs  to  the  Atlantic  fauna,  most  of 
them  having  a  wide  range  of  distribution,  except  in  the  case  of  squamu- 
loHn.»,  which  is  liniitc*!  to  (teorgia  and  Florida. 

In  the  acronii)anying  table  and  descriptions  there  is  very  rarely  any 
mentitm  made  of  the  hairs  of  the  surface.  These  exist  to  a  greater  or  les--^ 
extent  on  all  the  si)ecies.  but  are  very  easily  removed  and  are  therefore  of 
uncertain  value.  So  also  with  the  spots  of  whitish  exudation  which  I 
have  ol)served  to  a  greater  or  less  extent  on  leucoMti-tu.^  pilosieollis,  angu- 
Itris,  Schttuniii^  Wesfwoodi,  ranalicalatas,  and  ca^anem.  These  have  all 
been  observed  in  ants*  nests. 

Meiituin  i)late  entire  behind. 
Anterior  tarsi  with  last  two  joints  thickened. 

Clypeus  carinate  at  middle,  head  with  lateral  carintB  above  the  eyes 
prolonged  backward  in  obtuse  processes planatus  Lee. 
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J  Anterior  tunx  not  thickened,  more  alendcr  at  irp. 
DUc  uf  Ihomx  trUobwI. 

Clypcua  carlnatc  at  inidillo  ;  llliiic  slcniler  nl  linse sanolue  Lee. 

Clj'|>eu8  lint  cnrlnate,  broodur  lliiui  tiiu  liund  ;  niiddle  anil  [laalcTior 
tlblo:  brontl  and  (Ut;  middle  coxie  coDtiguoufl.-.'WbesleTl  Lee. 
PIbc  of  tborai  simplo,  not  Irllobod. 
Uind  ungles  of  tbnmx  runnduil,  tlie  innrgia  iioBlcrlurly  acute  ;  Inrsi 

very  abort  and  flat  above loucoatlctiis  Buriii. 

Hind  ikngk's  ufibonis  mon  or  leas  prouiinenl. 
Legs  ami  l«rai  short,  the  foriner  decidedly  fossorial,  the  latter 
umch  cumptciseU, 
Tikru  very  Bhorl.  less  than  liair  the  tibix,  hind  angles  continu- 

UU8  with  the  ilisi- Bohaumli  Lee, 

Tnrs I  longer  than  balTthc  tiblie. 

Ulnd  angles  conilimoua  with  the  disc V7eBtwoodl  Horn, 

Hind  nnglcs  limited  by  an  oblii^ue  gr<H>ve augularU  Lee 

hesi  umbulnt'irtul,  lnr«L  im  long  as  the  liUiR. 
Hind  angles  conlinuiiua  with  the  side  mnrgin. 
From  angtus  sinoutli,  limited  behind  by  n  iransverse  Impres- 
sion   pilotloollto  Horn. 

Front  angles  cuntinnous  with  the  diac,  punctnred. 

Cly[iei)a  wider  than  the  head crinitus  L«c, 

Clypeua  not  exjianded Knochli  Lee. 

nind  angles  strongly  rcimcted.    SurHice  ablning . .  .ultena  Lcc. 
H<?ntnni  plate  wlUi  a  small  acute  Incisure  behind, 

nind  nng^ifis  nf  tbomx  mitcli  retivcted,   anterior  angle*  prominent  and 

dUiinci  rroin  the  disc TatioltMiis  Khy. 

Hind  angles  fcdily  rctmcted.  nnierfi)r  angles  continuous  with  iln^  dlsi;. . 

sqnamulostis  lire. 

Hentum  plate  wiih  a  deep  emursl nation  at  lUc  middle  of  ilie  piistL'rior 

Disc  of  Ibunix  Ctutrsety  and  densely  punctured.     Surface  opaque, 
Anteriur  anjrles  of  tbonu  cimtinnons  with  the  disc. 

niud  angles  fcuhly  relraeleii.  continuous  at  llio  outer  marRin  willi 

tlic  dli« oanalicolatua  Kl>y. 

Hind  angles  strongly  relracled,  depressed  below  tiic  surface  of  the 

thorkx rctnetoa  I^cc. 

Anii'riuriuigW  separated  from  the  disc  liy  a  tL-ansverse  tnipresslon, 
hind  uif-les  fn>bly  retracted  but  depressed  beneath  the  aurfiee  of 

iliedisc , oastaneEe  Kn, 

Disc  uf  Iluiriu  siwrsvly  and  Irregularly  punelnrcd. 
Anterior  nngles  short,  obtuse,  bind  angles  modcrntoly   rutrnclcd   and 

slightly  drpreSBcd BaniiU  Kby. 

In  ibc  above  table  Whttleri  Is  pUiced  in  the  series  with  entire  mcniuni, 
■ItUimgh  thnt  orgnu  Is  usnully,  but  not  always  incised  pusieriorly.  I< 
irnahi  b»  iliwldpdly  oiu  ot  jibcc  anywhere  else,  when  tbo  nggrL'gulu  of  Its 
etinat ruction  is  laken  Intu  aenmot. 
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^^^H  C.  planatm  Lee. 

^^^^V  EliingHic,  blitck,  Buli-oiHique.     Head  dooeelr  punctured,  clypensanbtrun- 

^^^^H  cats  in  front,  angles  ronndud.  margin  moderately  rcflexcd,  a  sliiTt  unrina  hi 

^^^^B  middle,    vertex  above  tlie  eyei  obtusely  cnrinale,  ibe  catririu  pruluiigcd 

^^^^1  backward  iu  a  pyramidul  pn>ceit9.  occijiut  deeply  tmnavereety  iiupn«acd. 

^^^H  Menturo  plate  transversely  oval,  pointed  beliind.  the  sidet  and  jioBteTiur 

^^^B  margin  reSezcd,   tbe  anterior  miirgin   tbirlioned.     Tliorai   brooder  thu 

^^^m  long,  narrower  at  base,  aides  in  front  arcuate,  poiteriorly  oblitine,  inargla 

^^H  Biibaeute.  anterior  an^ius  nodifnrm,  excavated  in  front,  tile  ci>iic*vlty  pu- 

^^H  bcBCeot,  posterior  angles  moderately  prominent,  smootli,  limitnl  wilbln  by 

^^B  a  distinct  groove,  surface  coarsely  punctured  and  witli  a  vapie  median 

^^V  gniove.     Elytra  flat,  tlie   disc   limited   by  an   obtuse  ridge,  vaguely  blcoft- 

^^V  t<kte,  and  mo'leratoly  closely  Hculplured  witli  elongate  punctures.     Py^l- 

^H  um  oliluaely   carinate    aurlace    witli    coarse    ocellate   punclui'es.       Body 

^V  beneath  wltb  very  cuarae  punctures,  less  dense  on  the  abdomen.     Leg* 

^M  slender,  moderately  long,  anterior  tibi«  bidentatc  nenr  tlie  tip.  tbe  mid- 

H  die  and  ])o»ierior  UDlapinose  at  middle,   tarsi  slender,  at  least  as  long  as 

H  ilie  libis.  the  anterior  with    Itie  last  two  joints  suddenly  thickened. 

■  Length.  .60-. T3  inch  ;  17-18  mm.     PI.  Iv.,  fig.  1. 

i  This  species  ia  one  of  the  niost  peculiar  in  the  geiitia  from 

t  tbe  length  of  the  legs  and  the  structure  of  the  anterior  tarsi. 

;  The  latter  character  ia  not  sexual,  the  female  possessing  it  to 

au  extent  ae  great  if  not  greater  than  in  the  other  sex. 

With  this  species  I  have  united  d^pressus  Uorn,  founded 
on  a  specimen  in  which  the  hind  angles  are  wanting  hy  ac- 
cident or  deformity. 

Arizona,  Dr.  Irwin ;  southern   const-range  of  California, 
W.  M.  Gabb. 
C.sauclus  Lee. 

Caslaneiius  or  piceous,  shining.     Head  s|>arscly  punctured,  widest  at  (lie 
eyes  and  rapidly  ncLrrowIng  behind  them,  ciypeusovu]  in  front,  anirrlormar- 
gln  broatlly  refleKed.  at  middle  a  strong  carina,  verteii  convex  without  earl- 
Die,     Menlum  flat,  sides  and  posterior  margin  narrowly  refleied.     Thorax 
broad,  as  wide  rts  the  elytra,  aurfiu-e  of  three  parts,  ilie  middle  less  convex, 
and  the  sides  more  convex,  forming  a  broad  Ihichened  border  as  in  SeUi'- 
riot,  anterior  angle  auricuhktc,  sepamted  from  the  tliickcned  margto  hy  a 
deep  fissure,  sides  moderately  arcuate,  near  the  hind  angles  suddealy  si 
ntc.  the  angles  auute,  surface  siursely  punctured.  Elytra  stigliily  narrowed 
posteriorly,  modenitely  convex,  disc  si  middle  vaguely  impresseil.  surftca 
BCU I  pturetl  with  short  si  rigs.     Pygidinm  llnely  punctured.     Body  bDncaUi    i 
very  spiireely  and  rntlier  finely  punctured.     I^gs  suti-roworiAl,  the  reroor*  j 
hroail  and  compressed,  anterior  libiie  with  the  outer  npicot  angle  prolonged,  / 
and  with  a  tooth  at  middle,  middle  and  posterior  iil)iic  cjimprcssed,  sli-odor  J 
at  baM",  eradually  broader  toward  the  li|i,  n  spine  ut  middle  <>(  nuter 
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gin  ;  tarsi  slender  and  except  the  posterior  as  long  as  the  tibiae.     Length 
44-.52  inch ;  11-13  mm.     PI.  iv,  fig.  2. 

A  specimen  which  Mr.  Ulke  has  loaned  rae  is  larger  and 
darker  in  color  than  any  other  I  have  seen,  its  mentum  is 
not  pointed  behind  nor  have  the  four  posterior  tibise  the 
spine  at  middle,  it,  however,  agrees  in  all  other  important 
particulars,  and  I  take  it  to  be  an  abnormal  specimen,  espe- 
cially as  there  are  three  sets  of  claws  on  the  left  anterior 
tarsus,  pi.  iv,  fig.  11.  The  trilobed  form  of  the  thorax  is 
certainly  a  very  remarkable  character  which  at  once  suggests 
the  similar  structure  of  HetcBrius. 

Occurs  in  Kansas,  Nebraska  and  Texas. 

C«  H^heeleri  Lee. 

Black,  subopaque.  Head  sparsely  obsoletely  punctate,  not  narrowed  be- 
hind the  eyes,  clypeus  truncate  or  feebly  bisinuate  in  front,  wider  between 
the  anterior  angles  than  the  head,  margin  moderately  refiexcd,  angles 
obtuse,  vertex  rather  flat.  Mentum  transversely  oval,  pointed  behind,  very 
deeply  cnpuUform,  lateral  angles  very  prominent.  Thorax  transversely 
quadrate,  broader  at  base,  sides  irregular,  sometimes  a  little  wider  behind 
the  middle  than  at  base,  anterior  angles  obtusely  prominent,  pubescent 
within,  hind  angles  pyramidal,  obtuse  at  tip,  disc  of  thorax  depressed,  lateral 
third  more  convex,  the  former  more  densely  punctured,  the  latter  less  so, 
the  angles  smooth.  Elytra  a  little  wider  than  the  thorax,  disc  flattened, 
at  sides  gradually  rounded,  surface  with  elongate  foveaj  sparsely  placed. 
Pygidium  coarsely  punctured.  Prosternum  behind  the  coxae  slightly 
elevated.  Middle  coxse  contiguous.  Body  beneath  opaque,  amrsely  but 
sparsely  punctured,  abdomen  with  short  yellowish  hairs.  Legs  sub-fosso- 
rial.  Anterior  tibiee  bidentate  near  the  tip.  the  apical  tooth  not  much  pro- 
longed, middle  and  posterior  tibise  flattened,  broad,  very  little  narrowed  at 
base,  a  small  tooth  at  middle.  Tarsi  compressed,  nearly  as  long  as  their  re- 
spective tibiae.    Length  .40-44  inch  ;  10-11  mm.    PI.  iv,  fig.  3. 

Tlie  mentum  in  some  specimens  is  feebly  notched  as  in 
variolosus^  but  in  others  less  acute  and  entire,  so  that  the 
present  might  be  associated  with  that  species.  The  division 
of  the  disc  of  the  thorax  into  three  parts,  although  less  dis- 
tinct than  in  saucius^  seems  to  indicate  some  relation  between 
them,  although  this  is  hardly  supported  by  any  other  char- 
acters. The  form  of  thorax  recalls  somewhat  that  of  Plega- 
deruSj  and  the  hind  tibiee,  Psiloscelis.  The  peculiar  charac- 
ters of  this  species  are— the  broad  clypeus,  the  point  of 
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prosternum  slightly  elevated  behind,  the  middle  coxae  con- 
tiguous. 

Occurs  in  Nebraska,  New  Mexico  and  in  Eldorado  county, 
California. 

€•  leucoNtictus  Burm. 

Black,  shining,  elytra  with  whitisli  spots  at  the  sides.     Head  Bparecly 
punctate,  clypcus  subtrunaite  in  front,  not  wider  than  the  head»  angles 
broadly  rounded,  anterior  margin  moderately  refloxed,  vertex  and  clypeuR 
nearly  continuous  in  the  same  plane.     Mentum   plate  flat,  smooth  and 
shining    form  hexagonal,    margins,  except  in  front,  narrowly   reflexod. 
Thorax  broader  than  long,  apex  feebly  emarginate,  l>ase  truncate,  feebly 
emarginate  at  middle,  sides  subangulate  in  front  of  middle,  in  frtmt  of 
which  they  are  straight,  i^steriorly  arcuate,  margin  very  acute  iXMteriorly 
and  feebly  refiexed,  anterior  angles  not  prominent,  posterior  rounded,  disc 
sparsely  punct^Ue  at  middle,  a  little  more  densely  at  the  sides.     Elytra 
feebly  depressed,  disc  very  vasuely  bicostate,  surface  with  small  fove« 
sparsely  placed.     Pygidium  moderately  densely  punctured.     Boily  beneath 
shining,  sparsely  punctured  and  without  pubescence.    Legs  sub-fossorial.    ^ 
Anterior  tibiai  bidentato  externally,  the  upi)er  tooth  distant  firom  the  apical.  « 
3Iidd1e  and  posterior  tibi.T  modenilely  compressc'd,  narrow  at  base,  a 
modenitely  strong  oblique  ridge  at  middle.     Tarsi  short,  scarcely  as  long: 
as  half  the  tibiae,  slightly  compressed,  the  upi^er  eilge,  however,  broad  andfl^. 
flat.     Length  .53  inch  ;  13  mm.     PI.  iv.  fig.  4. 

I  have  seen  but  one  9  specimen  of  this  species,  which  i« 
j^eculiar  by  the  absonfo  of  ]>rominent  thonioic  angles.     Th< 
short  tarsi  catise  tliis  species  to  approach  Sch'iUfnu  and  mijH 
laris  in  wliieh  also  tlu:  iiKMitiim  is  feebly  concave.     The  tarsF 
theiiiselve-^  are  i»ecu1iar  in  tlieir  very  flat  up|K»r  side,  so  tlia^ 
in  transverse  section  tlie  joints  are  very  distinctly  triangulai 

One  siK'ciinen,  Maryland,  in  the  cabinet  of  Mr.  Ulke,  whf^  ^ 

kindlv  loaned  it  for  study. 

C.  8t'liaiiiiiii  \a'v. 

Black,  subopjKiur.  mIkivc  w  iih  short,  Mark,  erect  hairs,  sparsely  placetl 
beneath  witli  ImiLMr  li:iir<.     IIiMil  modenitely  dmsely  punctured,  clypeii -^^ 
smoother,  at   midillc   Micnjitc,  jsides  olilitpir.     Mentum   nearly  flat,  pun< 
tured   at   the  sides,   p'»<iLM"ior   niariiin   alone    rcflcxed.     Thorax  one-haUC 
hrojuhrr  thun  lon'_r,  a  liiile  wi<ler  at  hasc  than  apex,sidc»8  regularly  arcuatt 
anterior  an«:]es  tecbly  prominent,  excavated  and  pubescent  on  the  inne^ 
side,  iM)sterior  angles  continuous  with   the  curve  of  the  margin  or  ver^ 
slightly  excurved,  triangular,  smooth  above  and  with  silken  pubescent 
beneath,   disc  of  tliorax   sliirhtly  convex,   densely,   coarselj  punctni 
Klylni  slightly  llattened  on  the  disc,  at  sides  convex,  surface  with  obltui^ 
fovea',  sparsely  placed.     P3'gidium  with  coarse  shallow  punctures. 


lM!iicrtl1i  cMfsely  punctured,  ftlKloiiion  loss  dengely.  Legs  Bliort,  deci<Iei3Iy 
rosaurml,  femora  stiort  anii  brood,  iiittorior  tllilic  scarcely  muTuwtHl  rii  lutse, 
neAT  tlie  ar>cx  feebly  biUenlAie,  iiiklcllo  and  pusioriur  libiw  bnud,  Bi-arci^ly 
iiiirruwer  nt  base,  comiiresAed,  nutcr  margin  tioUpinose  near  tlie  middle. 
Tarai  tilii>f',  ciimprcssed,  gmdually  narmwi-d  toward  tlio  end  and  scarcely 
as  laug  OS  Imlftlie  libite.  Length  .G0-.G4  inch  -,  15-16  mm.  PI.  it.  Qg.  9. 
This  &j«>cie3  is  abundantly  ilistinguished  from  nil  otltera 
in  our  I'auiin  by  the  extremely  Biiort  tarsi.  The  suriiue  of 
the  hind  angles  of  the  thorax  i»  continnous  with  that  of 
the  disc,  there  being  uo  liniiting  deiireasion. 

With  thia  apceics  must  be  united  crovsipes  "Weatw.  I 
have  seen  the  ty[ie  and  know  it  to  be  identical  with 
Schanmii,  Pmf.  Westwood  having  mistaken  the  next  species 
for  the  present. 

Occurs  in  California,  especially  in  the  south,  near  San 
Diego. 

C.  Wemtwoofli,  n.  ap. 

Similar  |i>  SehaHmii  In  all  its  charavler^,  CKrept  in  tlie  fDrm  of  the  tarsi. 
Tb«K  itrn  nl  knnt  Iw/i-rliirds  the  length  of  the  tihiie.  camitrcsBL-d.  hut 
scarcely  br»ader  at  Uisu  than  nt  ii|).  Tiiu  juinis  are  morenvcr  iimre  1(M«ely 
arlloulatcNl  and  di)  nut  apprar  to  lie  retracted  the  nne  witlilu  the  otiicr  lu 
In  Sehaumd.  The  tioily  l«n«aih  and  abdnmen  are  more  densely  punc- 
larwl.    Length  .00  inch  :  15  mm. 

Occurs  in  Owen's  "Valley,  California,  where  it  was  not 
rare,  being  found  usually  in  op  near  ants'  nests. 

C  anKnlarlM  Lcc. 

Black.  «tLliopiu|ue.  very  aparsely  puhosrent  above  and  l)encalli.  Hnid 
danaciy  piincinretl.  clypcus  arcuate  in  Tmnt,  latent!  angles  hruadly  arcnaie. 
Medium  mrHli^miely  ciincavu,  the  entire  margin  narrowly  rcllexcd.  Tbortix 
bnmilcr  tlinn  long,  sides  iniMlcmtuly  arcuate,  anierior  ani;les  miKlumtely 
pniminenl.  excavated  and  pilhesU'Dt  nilhin,  and  llmileil  behind  by  n  slight 
trvuTL'Tsn  imprcMiim.  hind  nuKlles  triangular,  continnima  with  tlie  latural 
mare'n.  aniootli  above,  pubescent  beneath  and  soimrated  from  the  disc  by 
an  oijiiqtie  imprcwi'in,  disc  Ibehly  con»ex,  cnaracly  and  deeply  punctured. 
medlnii  Hue  vn^tioiy  impressed.  Elytra  flattened  on  (he  disc,  convex  at  the 
■Idea.  Biirfure  will)  nvailhvcnmoderalolyclneely  placed.  Pygidiutn  coarssly 
■Di]  don-ply  pnacinicd.  Br>dy  beneath  as  in  Eehnamii.  Legs  tlmdely  fiw- 
S<>riri1.  tlie  lilMMa  llltlc  narrowed  at  base,  larai  nlxiut  Iminiio  Icnglli  i>f  tba 
tilii*.  stniQitf  comjircssod,  and  grndualiy  narrowed  to  tip.  I^eugth  ,5ft 
tudi ;  U  mio, 

Iia  Bjiecieii  is  closely  ivilatod  to  Sckaumii,  but  ia  ftlwnys 
Br,and  more  elongate.  The  impression  within  the  hind 
JC,  AUVH-  pntLos.  soc.  xviii.  104,  2x.     piiisibd  dec.  HI,  1870. 
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unglea  gives  them  an  aspect  of  being  more  prominent  than  in 
Sf-haumii.  The  tarsi  are  formed  aimilarly  to  that  ej^ecies,  but 
a  little  longer.  The  next  spetiiea  is  also  closely  alliod,  but 
the  legs  lose  their  fosaorial  character  and  become  ambulato- 
rial. 
This  species  ie  widely  distributed  lu  the  Pacific  region. 

C>  pilosicollls  Horn. 

Cinsely  related  tu  angiilarU,  bill  usunl];  flnller  HUtvc.  and,  when  recently 
captured,  witb  longer  hnirs.  The  head  and  tliomx  do  not  differ  especinlly, 
except  tliat  the  transveree  impression  behind  Uie  anierlor  angles  ib  muie 
distinct,  and  the  median  line  more  marked.  Tlic  \i-ga  are  ombulatorial,  tho 
tibiie  slender  at  base.  The  tarsi  are  iu>  long,  or  very  nearly  co.  as  ^e  Ubte. 
slender,  compressed  and  scarcely  wider  at  bnse.  Lengtti  .40-.50  inch ;  10- 
13  mm. 

Specimens  recently  captured  have  moderately  long  hair  on 
the  thorax,  and  the  elytra  have  whiti»ib  spfJts  arranged  in 
irregular  transverse  strigse,  these  characteristics  are  evanee- 
cent  and  are  of  no  specific  value.  It*  the  figure  of  the  legs 
of  C.  armaius  Walker  be  enrrect,  the  name  should  have 
priority  over  pilosicollisiaee  Weatw.  TheuaHriis,  pi.  xiv,  fig.  1), 

Occurs  in  California,  Nevada  and  Oregon. 

C.crinitUH  Lee. 

Black,  opuqiie.  biHiy  Ql>ove  clothed  with  long,  yellowish  Imirs.  which  are, 
however  deciduous.  Head  densely  punctured,  clypeus  ■  tittlv  wider  lliitii 
the  head.  In  rroot  feebly  arcuate,  sides  rouudetl.  anierior  maricio  hroitdly 
relloxed.  Hcntum  pUle  sinniith,  transveraoly  ovitl,  piiinted  behind,  ai 
biiltom  flat,  margins  reflexed  mnre  widely  at  the  eldes.  Thorax  brunder 
tliaii  long,  between  the  iiasal  angles  wider  tlnin  »t  apex,  sides  modoraioly 
arcuale,  antertnr  angles  mnderalely  prominent  in  rnmi.  within  Toveate  and 
puliescent,  poslerior  angW  triitngular,  smooth,  llniilcd  witliin  liy  an  oblique 
impression,  disc  of  thorax  flat,  a  vague  median  line,  surrace  very  cuarvely 
punctured-  Elytra  flat  on  the  disc,  very  vaguely  blcostate,  surroce  ocMrwIy 
foveale  punctate.  Pygidium  coarsely,  sparsely  punctnLc.  Body  beneath 
coarsely  punctate,  more  shining.  Legs  ambulatorlal,  anterior  libjiE  bidcn- 
tate  near  the  tip.  middle  and  posterior  slender  at  Intse.  gradmilly  broader  lu 
tip.  Tarsi  nearly  an  long  as  tlic  libiie.  com p rest; i-d.  Length  .50  Inch  ;  tt.S 
mm.     PI.  iv,  tig,  fl. 

I  have  seen  but  one  9  uf  this  sftociL's.  It  ift  cloMcly  allied 
to  pilosicollis  ami  Kiiochii,  but  ditfei's  fnjiii  both  by  th« 
clypeus  being  wider  than  the  head  between  the  eyes.  It 
diiferfi  also  from   the  former  by  the  absence   of  transverse 
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impreflsion  limiting  the  anterior  aDgles,  and  from  Knochii  bj 
ita  much  more  dofireHsed  form,  coarser  sculpture.  The  hind 
angled  are  continuous  with  the  lateral  margin  as  in  the  two 
species  cited.  The  hairs  of  the  upper  surface,  although  lew, 
are  a  marked  feature,  but  as  they  are  probably  deciduous  as 
in  pitosicoUis,  too  much  value  cannot  be  attached  to  them  in 
a  specific  point  of  view. 
Occurs  in  California  or  Utah,  locality  doubtful. 

C.  Knochlt  Lee. 

BlMk,  feeWy  shining.  Head  moderately  densely  punciured,  front 
e1ii|lilly  concare  on  eacli  side,  clypeus  arcuale  in  rroiU.  side  rounded,  ante- 
rior roargiD  reflexed.  Mentum  pluie  fiat  at  1»>ttnm,  sides  and  posterior 
margin  more  widely  reflexed.  Tliorax  one-lmlf  wider  tiimi  lung,  Irnse  not 
wider  limn  apex,  sides  liroadiy  arcuate,  anterior  angles  Tecbly  prominent, 
nul  llrairMJ  bcliind  by  a  line,  and  Teobly  pubvacent  within,  posterior  angles 
trlnngular,  smnotb,  distinctly  limited  witldn  hy  an  uliliquc  Impression,  disc 
or  tlionix  usually  moderately  convex,  at  middle  vagitely  canaliculate,  sur- 
face with  coarse  liul  not  densely  placed  punctures.  Elytra  moderately 
conv«x,  disc  rarely  depressed,  aurlace  with  oval  shallow  foveee  not  densely 
placed.  Pygidium  sparsely  punctate.  Legs  as  in  erinitim,  tarsi  as  long  as 
tlie  libin,  slender  and  feebly  com presse<l,   Lenglli,  .30-,S2  iiich  ;  9-13  mm. 

This  species  exhibits  a  alight  range  of  variation  in  the 
sculpture  of  the  upper  surface,  the  punctures  at  times  being 
coanter  ami  more  closely  placed.  Tliia  usually  occurs  in 
those  specimens  with  the  disc  of  thorax  and  elytra  flatter, 
causing  them  to  resemble  the  preceding  Ri)eeieB.  The  medi- 
an line  of  the  thorax  is  always  more  distinctly  impressed. 
In  very  fresh  specimens  the  surface  is  sparsely  clothed  with 
very  short  yellowish  hair. 

The  three  preceding  sftecies  form  a  small  group  among 
those  with  entire  mentum,  by  the  legs  being  ambula- 
torial,  tarsi  moderately  long,  the  hind  angles  continuous 
with  the  side  margin  of  thorax,  and  not  retracted. 

To  this  species  should  be  referred  the  crenkottis  of  "West- 
wood. 

Occurs  from  Illinois  westward  to  CJtah. 


A.-,  nltona  r.ec, 

CaataneouB,  modcniiely  sUining.  Head  coarsely  and  densely  punciured, 
rerleji  cnnvcx,  clypeua  arcuate,  angles  broadly  roiindcid,  margin  mod cr' 
Msif  raflcxed.    Mi'nium  plate  smooth  and  flat  at  boitom.  tides  and  pos- 
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terior  margin  widely  reficxcd.    Thorax  oucbalf  wider  than  long,  base  n 
wider  than  apex,  sides  nvtlier  broadly  arcuate,  margin  crcnate,  aniens 
angles  very  little  more  prominent  than  the  apical  margin,  pubescent  on  UK 
inner  side,  limited  within  and  posteriorly  by  a  deep  grove,  posterior  angl»  1 
smooth,  auriculate,  retracted  within  the  line  of  the  sides,,  and  much  d 
pressed  below  the  level  of  the  disc,  surface  moderately  convex,  shining, 
punctures  coarse,  sparsely  and  irregularly  placed,  leaving  large  smooV 
spaces.     Elytra  slightly  convex  on  the  disc,  coarsely,  deeply  and  closer 
punctured.      Pygidiura    coareely    punctured.      Body    beneath    shinins. 
coarsely  but  irregularly  punctured.    Legs  ambulatorial,  anterior  tibis 
dentate  near  apex,  the  terminal  tooth  mo<lerately  prolonged,  middle  ai 
posterior  tibial  stout.     Tarsi  as  long  as  the   tibiae,   feebly    compressed' 
Length  .44  inch  ;  11  mm.     PI.  iv,  fig.  7. 

This  species  is  the  only  one  at  present  known  in  whic 
the  mentum  plate  is  acute  behind   without  notch,  and  tht 
hind  angles  of  the  thorax   retnicted  within  the  line  of  tht 
sides.     The  middle  and  posterior  tibise  are  thicker  or  1 
compressed  than  in  any  species  of  this  series.     It  seems 
be  the  link  between  the  groups  with  the  entire  mentum  an 
those  with  that  organ  notched  or  emarginate  ix>steriorl^ 
these  all  havino;  the  hind  ano^les  more  or  less  retracted. 

Two  specinionrt,  western  Kansas. 

i\  Vai'iolONIlN  Kby. 

Black,  sliiihtly  shining,     lleiul  coarsely  and  densoly  punctured,  vert 
convex,  clypcus  arcuate,  margin  reflexed.     Mentum  plate  deeply  concav — 
shilling,  posterior  margin  acutely  notched.     Thomx  more  than  half  wid 
than  long,  sides  moib-ratcly  arcuate  and  gradually  wider  behind,  very  su 
denly  and  rather  deeply  constricted  in  front  of  tlie  hind  angles,  anted 
angles  smooth,  tubcrculiform,  completely  surrounded  by  a  deep  gnx) 
hiiul  angles  smooth,  somewhat  triangular,  i>rojecting  latenilly  and  sti\w^ 
rated  from  tlui  disc  by  a  deep  impression,  disc  of  thonix  slightly  conve   ^ 
coarsely  and  densely  punctured.     Elytra  llattened  on  the  disc,  surface  wil 
shallow  oblong  lovea\  somewliat  coiitluent.     Pygidium  coarsely  i)uncture« 
Body  beneatli   very  c:)ars(iiy  but    rather  spirsely  punctate.     Legs   as 
sqmtmnloHUH.     Length  .30  inch  ;  0  mm.     PI.  iv,  fig.  8. 

This  speoie^^  is  abundantly  distinguished  from   the  pr 
cedinji;  by  the  tlioracic  cliaractcM's,  the  anterior  angles  beii 
nioi'c  ci»mi»lctelv  surrounded  bv  a  trroove  than  in  anv  oth 
species,  in  our  fa utia.     In  some  specimens  the. median  lii 
of  the  thorax  is  feebly  impressed. 

Svnonvnious  with  this  species  urec/cntn'rosus  and  Pcrchero 
AVestw. 

Occurs  in  the  Nliddle  States  resrion. 
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'.  Miaatnalofln!*  Lcc. 

Sniwiiish  or  pii-uims,  iiioiliTiUdy  pliiiiinn,   spnrscl.v  clullipd   Willi  very 

I  Inconspicuous  pul»esc«nrc    Uuad  coarsoly  tioiil  donecly  ]jiiiiciiirB'l, 

oiuvcx,  I'lypeua  niviiulu  iu  IVonL  sides  broailly  rotiudcd.  margin 

d.    Menium  pUte  deeply  codciivf,  posterior  mnrgin  acutely  iiiciwd. 

i  brittdtir  tlutn  1odi{,  sides  rather  irrcgulnr,  usually  diverging  at 

'  rd,  tiicn  pantile!  at  lulddlc.  in  front  of  hind  angleg  suildi-nly  but 

1  greatly  narniwixl,  imtoriur  nnglus  scnrcely  more  prominent  than  tlio 

ia,  nodirorm.  amnolli,  limii«d  wiililn  by  a  niilier  deep  depresaloD  and 

trlorly  with  u  vnry  laiat  groove,  bind  an^lee  triitngular,   not  very 

at,  feebly  piinclnte  and  sei>arated  from  the  diec  by  a  deep  oblique 

)it,  disc  of  llionix  slightly  tMnvex,  ciMraely  nnd  very  regul&rty 

.    Elytra  Blighlly  convi!!i.  Burfune  coftrecly.  deeply  and  niiher 

lOly  pniLctale.     Pygiditim  conrsc-ly  and  dunsely  pcnctate.     Body  be- 

'i  cimncly  but  not  rloscly  piinclnte.     Legs  nmbuluUirial,  tiblfe  atoul, 

.■nbile  neiir  the  tip,  llic  middle  mid  ]Kw[criur  with  a,  slight 

t   ridge  nt  middle.     Tnrsi  iia  long  na  thi;  tibiie.  rallier  Hlcndurond 

Ibly  comproswd.     Length  .Un~.4U  incli  •  0-10  mm. 

'be  notch  in  the  margin  of  the  nientmn  jilale  varies  in 

extent,  sometimes  Wing  very  slight,  but  usually  extending 

thrnngli  the  refluxeil  edge. 

With  thia  species  must  bo  utiitod./«n!OC  Weatw. 
_  Occurs  in  Georgia  and  Florida. 

:.  canallculatui  Kby. 
IBlack,  feebly  shining.  Ileiid  denwly  punctured,  front  convex,  clypeus 
IBta  In  front,  lalL-nil  angles  bi*widly  roimdeil.  margin  rcf!e.\ed.  Menlnm 
e  deeply  conuive,  side  und  poslorior  margin  very  widely  roSexcd, 
ply  oninrglnnle  poateriorly.  Thnrns  oue-tldrd  wider  thiin  long,  sides 
lately  ai'cuiite  and  sligliily  eoatcinlu  in  front  of  llie  hintl  angleB,  aul*. 
inglea  ubluse,  feebly  pnimini^nl,  limited  within  by  a  deep  fovea,  surface 
Alnaous  with  the  disc  and  puuciured,  hind  angles  trian^lar,  punctur<.-d, 
BBUgbtly  turned  outward,  limllL-d  by  n  mixlcrately  deep  groove,  but  not 
1  below  the  surface  of  ibu  disc,  disc  sUgUtly  convex,  coai'svly  and 
f  pnaciurcd,  Eljlrs  flnttencd  on  the  disc,  vikg:ii(ily  grooved,  and 
If  foveas  moderately  densely  placed.  Pygidium  coarsely  and 
y  punctured.  Body  benesib  densely  and  coarsely  punctured,  abdo- 
n  IcM  densely.  Legs  as  in  ni'Ieni.  I^ength  .SO  incli  ;  13.S  mm. 
Thia  fljiecies  is  known  from  castanets  by  the  hind  angles 
f  much  less  retracted  and  not  depresaeil  below  the  disc, 

3  by  the  form  of  the  anterior  angles. 
MUPR  in  Canada,  Georgia  and  Illinois, 


I.  retractnii  Lee 

iblca  very  closely  the  p 


ceding  speciep  in  fi>ri 
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differs  in  the  following  characters :    Disc  of  thorax  more  convex,  hin 
angles  much  retracted,  separated  from  the  surface  of  the  thorax  by  a  dee] 
impression,  and  depressed  beneath  it.     Length  .44-.  48  inch ;  11-13  mm. 
Plate  iv,  fig.  10. 

The  characters  separating  this  species  from  canali 
are  those  in  which  it  agrees  with  castanece  from  which  th 
form  of  the  anterior  angles  will  distinguish  it,  the  presenr 
species  having  the  front  angles  of  the  first  and  the  hini 
angles  of  the  second. 

Two  specimens,  Iowa  and  Texas. 

Synonymous  with  this  is  Walshii  Westw. 

€•  castaneae  Enoch. 

Piceous,  feebly  shining.  Head  coarsely  and  densely  punctured,  flroi 
convex,  c1yi)eus  arcuate  in  front,  sides  broadly  rounded,  margin  reflex 
Mentum  plate  deeply  cupped,  the  margin  widely  reflexed  except  in  front 
hind  margin  deeply  emarginate.  Thorax  nearly  twice  as  wide  as  Ion 
sides  moderately  arcuate  and  slightly  coarctate  in  front  of  tlie  hind  aogl 
anterior  angles  tubcrculiform,  limited  within  by  the  usual  deep  foves  an» 
]X)steriorIy  by  an  impressed  line,  hind  angles  triangular  punctured  at 
tips  turned  outward,  separated  completely  from  the  surface  of  the  disc  by 
deep  impression,  disc  moderately  convex,  coarsely  and  closely  punctured^^ 
median  line  sometimes  feebly  Impressed.  Elytra  moderately  flat,  surface.- 
with  large  shallow  foveie.  Pygidium  very  coarsely  punctured.  Body  Xw^j:^ 
neath  coarsely  and  sparsely  punctured,  abdomen  with  very  few  punctures^ 
Legs  as  in  nltens,  but  with  the  tibise  a  little  less  thickened.  Length  .4^ 
inch  :  10  mm. 

This  species  is  known  among  those  of  the  present  groiij^ 
by  the  nodiform  front  angles  which  arc  separated  from  tho^ 
disc  l)y  the  transverse  impression,  the  hind  angles  are  alsc:::^ 
comi)letely  surrounded  by  a  groove,  and  become  depresseiL 
below  the  level  of  the  disc. 

6*.  Lfcontei  AVestw.  is  merely  a  feeble  form  of  this  species- 
and  is  found  in  the  more  western  regions. 

Occurs  in  tlie  Middle  States  region,  extending  westwan 
to  Colorado. 

C.  IlarriMii  Khy. 

Pie<M)us,   modenitely  shining.     Head  very  coarsely  and  deeply  punc — 
tured,  fro:it  convex,  clypeus  arcuate,  angles  broadly  rounded,  margin  re^ 
Hexed.     Mentum  plate  dcrply  concave,  margins  reflexed.  more  strongU' — 
at  the  s<Us  and  posteriorly,  the  posterior  margin  rather  broadly  and  deepl\'^' 
noulied.     Thor.i.\  more  than  one-half  wider  than  long,  sides  very  feebh^ — " 
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•Kuate.  anterior  angles  short,  obtuse,  limited  wllhin  by  a  deep  impresBion 
kud  twhind  b^  a  tine\y  impremed  line,  Llod  nni^les  moderately  reinicted, 
ROincwlut  trlangiilur,  smoolb.  scpitratbd  Ihiin  the  disc  by  a  moderuteiy 
deep  Impression,  disc  eiigbtly  coovex,  sparsely  irregulnrly  punctured  with 
smocrth  Rpnces  and  a  brwid  Imiireasion  at  tlie  middle  of  the  aides.  Elytra 
dallened  on  Ibe  disc  surface  ver;  coarseiy,  deeply  and  densely  puncturcd- 
Pygidium  aliining,  couraely  and  closely  punctured.  Body  lienciith  coarsely 
but  Dot  densely  punctured,  abdomen  nearly  smooth  at  middle.  Legs  very 
cIomIj  rewmbliog  ni((»i.    Length  .40  inch ;  lOmm.    PI.  \v,  fig.  9. 

This  speeiea  ia  eaaily  known  from  the  othei-a  of  this  group 
by  its  comparatively  shiuhig  surface  and  the  sculpture  of 
the  thoras.  The  impreeaion  of  the  disc  near  the  sides  is 
variable  in  extent,  being  in  some  specimens  quite  feeble. 

Occurs  in  Canada,  Middle  States  and  Illinois. 

Note*  on  the  Speeies  ileierilie'l  or  guokd  bff  Pri'f.    Wtslteood  in  hit 
''  Tlieiifurat  Entoiaolegitvi  Oxoniemit." 

The  work  or  Prof.  Westwood.  so  re|wnledly  quoted  in  tlie  preceding 
pages,  seems  to  require  a  little  more  notice  than  lias  been  given  It,  Truni  th« 
hct  tlial  its  distribution  in  EuniH'aa  Libraries  will  liavi;  considerable 
weight  in  the  dclerminatlou  of  our  species ;  and  as  the  siiccies  are  i  ivitli 
one  exception)  peeuliar  tu  our  fauna,  it  seems  proper  that  they  should  lie 
reviewed  in  llie  light  of  more  material  than  Prof.  Wcstwiiuil  (loasessed. 

Id  this  work  there  are  described  as  now,  seven  species,  Leeoniei,  WitUhii, 
eieatritainii.  junior.  Ptrehereni.  ereni'cotlif  and  eraulpei.  the  ly|ie  of  the 
latter  being  In  the  cabinet  of  MaJ.  Parry  in  London,  Ptrtkeroaila  tlie 
Unir.  Halle,  and  the  others  in  ilie  Berlin  Museum. 

With  the  flrst  six  we  liare  more  especbi  need  to  deal.  Leeontel  and 
Witlihii  are  described  from  specimens  In  the  Berlin  Hnseum,  from  very 
short  notes  made  in  1369,  before  my  synoptic  table  appeared  giving  suc- 
cinctly tiie  dilferoniiai  cliaracters  uf  the  species.  The  next  four  s|«ciea 
"  are  iiitriKluced  in  this  work  mainly  on  the  authority  of  Dr.  Schaum,  who 
ptMBesBOd  specimens  of  them,  and  who  was  In  an  excellent  position  tii 
Judge  uf  their  s|ieciQc  rank,  both  from  possessing  the  typical  specimens  of 
Otiry,  and  tmiu  his  actual  uoiuaintance  with  tlie  American  collecLinna 
made  during  a  long  visit  to  the  United  States."  The  nutliority  from  Prof. 
W.'s  own  siAiement  is  derived  frnm  letters  written  in  1817,  'iS  and  '40  ! 
kod  had  the  science  in  America  boea  durmant,  those  species  might  possibly 
lure  remained  twenly-flve  years  undescrlbcd.  Tiiat  they  are  ail  to  bo 
added  to  our  syunnomy  is  to  be  regretted,  while  it  is  fortunate  that  so  able 
a  deacriber  has  nuule  ihe  task  of  Uicir  determination  so  easy. 

A*  I'rof.  Wcslwood  has  given  descriptltms  of  nil  our  species  oilher  by 
qiUitailun  or  fnmi  nature,  with  figures  of  many,  I  proiwise  t<i  [Miss  them 
brtuSy  in  review,  giving  the  aynoiiomy  and  nines  im  the  figures. 

C  (Pslloeneinis)  Itaoattiflai  Bunu.     Wwlw    TheSiUhua  i-.  ."lO.  pi.  il.  fig. 
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4.     The  thorax  of  the  figure  is  incorrect  in  outline  and  sculpture,  and  the 
tarsi  too  long,  except  in  fig.  4  d.    (See  annexed  plate,  fig.  4.) 

C.  canaliculatus  Kby.     Westw.  p.  58  ;  no  figure  given. 

C.  ca8tane<B  Knoch.  Westw.  p.  59,  pi,  xiv,  fig.  4  ;  a  fair  figure. 

C.  Harrisii,  Kl)y.     Westw.  p.  59  ;  no  figure  given. 

(7.  Lecontei  Westw.  p.  60  note,  is  our  western  form  of  ecutanem.  No  fig- 
ure is  given. 

C.  WaUhii  Westw.  p.  60  note,  is  the  same  as  reir actus  Lee.  I  can 
hardly  determine  the  priority.  The  latter  name  appeared  in  March,  1874, 
the  **  Thesaurus  "  is  simply  dated  1874.     No  figure  given. 

C.  variolosus  Kby.  Westw.  p.  60,  pi.  xiv,  fig.  7.  The  figure  is  good, 
except  that  the  sides  of  the  thorax  in  front  of  the  posterior  emargination 
are  much  too  acutely  prolonged. 

C.  cicatricosuH  Westw.  p.  60,  pi.  xiv,  fig.  9,  is  variolosus,  and  the  figure 
much  better  than  that  above. 

G.  squamulosus  Lee.  Westw.  p.  60,  pi.  xiv,  fig  8.  From  the  index  to 
plates  this  figure  belongs  to  the  next. 

G.  Junior  Westw.  p.  61,  pi.  xiv,  fig.  8,  is  squamulosus,  and  the  figure  a 
moderately  good  one  of  that  species. 

G.  PereJteronii  Westw. p.  61,  pi.  ii.  fig.  5,  is  variolosus^  and  the  figure  a 
far  better  one  than  those  above  quoted  (pi  xiv,  figs.  7  and  9). 

G.  planatus  Lee.  Westw.  p.  63,  pi.  xiv,  fig.  5.  The  figure  is  not  at  all 
good,  the  anterior  angles  of  the  thorax  are  represented  as  double,  and  the 
tarsal  dihitiition  not  well  shown. 

G.  depreaHHn  Horn.     Westw.  p.  62.     A  quotation. 

G.  an'/ ular in  Ll'C.  Westw.  p.  6?,  pi.  xiv,  fii;.  1.  This  fissure  seems  to  be 
miidc  from  specimens  collected  by  J.  K.  Lord,  in  Vancouver,  which  are 
the  tyi)cs  of  Mr.  Walker's  G.  armatns.  If  the  tiirsi  are  correctly  figured, 
then  tills  name  should  linve  priority  over  pihmcolli^  Horn,  which  this  fig- 
ure fairly  represents.  The  tarsi  are  not  those  of  angnliris  Lee.  West- 
wood  says  llijit  this  species  {armatun]  has  been  received  from  Japan. 

G.  pilosicolUs  Horn.     Westw.  p.  63,  a  (juotation.     See  note  above. 

G.  7utens  Lee.  Westw.  p.  63,  pi.  xiv,  fij^.  2.  AVestwood  appears  to 
quote  tl\e  description,  yet  gives  a  figure  without  stating  its  source  ;  it  is, 
however,  not  good. 

G.  saiiriu.'^Lec.     Westw.  p.  64,  a  quotation. 

G.  Knorhii  Lee.     Westw.  p.  64,  pi.  xiv,  fig.  6  ;  a  fair  figure. 

G.  Schfuni'i  Lee.  Westw.  p.  64,  pi.  xiv,  fig.  3.  The  figure  is  a  copy 
from  one  drawn  by  Wagenschieber  and  sent  by  Scliaum,  in  which  the 
tarsi  and  tibia*  are  not  well  drawn.  The  body  fairly  represents  the  above 
si)ecies,  wliile.  as  it  stands,  it  more  nearly  resembles  Westwoodi  Horn. 

0.  rrasHipes  Westw.  p.  204  ;  Trans.  Ent.  Soc.  London.  1878,  pi.  1,  fig.  6. 
This  is  the  true  Schaamii.  I  have  seen  the  type.  The  figure  is  not  a  very 
irood  one. 

G.  rrenirollia  Westw.  p.  O.j,  pi.  ii,  fig.  6,  is  Knorhii  Lee,  and,  in  1849, 
was  an  iindescribed  species.  Tlie  figure  is  from  Schaumby  the  artist  alx>ve 
named,  and  is  a  better  representation  of  Knochii  iXwxn  that  on  pi.  xiv,  fig.  6. 
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Synopms  of  the  Euphori^e  of  tlie  United  States. 

By  Georoe  H.  Horn,  M.D. 
i^Read  before  the  American  Philosophical  Society,  Dec.  19.  1870.) 

The  occurrence  of  several  new  species  in  our  fauna  affords  an  opi)<)rtunity 
>f  briefly  reviewing  our  entire  series. 

The  first  question  presenting  itself  is  the  generic  name  which  should  be 
><lopted,  and  this  seems  to  be  a  difficult  matter  to  determine.  The  ablest 
iluropean  aathorities  who  liave  had  to  deal  with  the  Cctonia  group  as  a 
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whole  Ao  not  seem  U>  ho  in  necord  n»  to  llie  liiniw  of  genera,  sn  ilwi  we 
litive  on  tiR"  one  IisnJ  a  niiillliilicUy  miil  on  Uie  oilier  n  nynouyniiu  nninn 
which  does  not  seom  tenahle.  Lmcordiure,  unilBr  the  name  EHryomia, 
cciileciBthecuntentBorftlram  ten  genera,  all  of  wbioli,  wllli  one  exoepilon. 
nre  the  creation  orBunneialer.  TIiIh  aggregnlinn  ia  ftgsin  disiiersed  in  llie 
CaliilogUB  (Q.  and  H.)  n*ilh  Erirhipil  nlone  lUftpresged.  It  seeius  lilglily 
probabk>  tliAt  neither  of  these  i-xiremcB  h  correct. 

Tliu  name  Eurgniiii'i.  at  present  iwod  in  uur  litenilwe,  lia»  Tor  its  type 
a  Ma(lagii8»r8i)c<:ica.  which  presents cliaractera  enliiUiigil  tti  be  sepamicd 
from  the  forms  wliicli  occur  in  our  faunu,  whatever  may  he  its  relations 
with  the  other  old  world  iy]MHi  which  Lacordalre  has  tiniled  with  it  can- 
eeqnentlj  our  species  should  bear  some  otiier  nanie.  Euphorin  is  adopted 
HB  most  coDTenient,  iKcaugc  the  nitme  suggcsla  no  special  dinnicler. 
Lacordaire  states  that  the  genus  is  not  capalilo  of  being  defined,  seeing 
that  tlie  species  differ  more  among  tlienisclves  tlian  tlicy  do  in  tlie  aggre- 
gate from  the  other  ueighhoring  generii.  It  is,  lie  says,  "a  genlia  latah- 
lishetl  on  geographical  diBlribulion  alone." 

In  a  limited  scricis,  such  ns  nur  faunn  pri-scnts,  Stepkanueha  might  be 
allowed  to  remnln  Bcpuniled,  hut  this  seems  hardly  necessary  unlil  tlie 
limits  of  all  the  genera  are  belter  defined  than  Ihey  ni'o  now. 

Having  given  the  reasons  for  adnpiing  the  generic  name,  the  following 
biliie  of  species  is  presented  for  the  consideration  of  our  students: 


if  iliora*  entire. 


..areata  Fabr. 
.  .v«rticaliB,  n.  ftp. 


Clypeus  dentate  in  fron 

Quadridentate  [Sti 

Bidentate... 
Clypena  entire  or  feebly  emarginntc,  Ihe  angles  rounded. 

Mesostemal  proiul>erance  round  or  nearly  so 2, 

Meaoal  ern  a  1  protulwrunce  trans  verse .11. 

5.  Thorax  either  shining  or  punctured  and  pubescent. 3. 

Thorax  opaque,  acarceiy  punctured,  not  pubescent 10. 

3.  Base  of  thorax  at  middle  not  oinarginate 4. 

Biise  of  thorax  emarginiile  ut  middle. 5. 

4.  Thorax  arcuale  at  hiise,  elytra  not  suicale aestuosa.  ii.  sp. 

Thorax  truncate  hi  liaae Kemii  Uald. 

il.  Punctuation  of  thorax  dense,  surfiiiie  pubescent  or  Iiairy G. 

Punctuation  sparse,  surface  glabrous  or  scarcely  pubescent ..7. 

6.  Body  beneatli  and  legs  very  balry hlitlpas,  n.  sp. 

Body  beneath  and  legs  normally  hairy aapulorallB  Fabr. 

7.  Meaosiernal  protulieranci:  punctured  an  J  bniry  beneath.,  devalaa.  n.s|i. 
Meanstemal  proluliurance  glivbrous  beneath 8. 

8.  Punctuation  of  thorax  coarse,  elytra  wilh  short  and  inconspiciiaus 
pubescence melancboUca  (>.  &  P. 

Punotnation  of  lliorax  spnrBe.  usually  Inconspicuous,  body  above  en- 
tirely devoid  of  puWscencc 9. 

».   Elytra  rtiddlsb-yeilnw  with  Idnck  fa^ciip baclfera  tr-v 

Elytni  varialile,  Ihc  aiirface  with  g^rcon  or  blue  lustre Fulgida  Fabr. 
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10.  Clypeus  longer  than  wide,  rather  deeply  cmarginatc.  .callfomlca  Lee 
Clypeiis  not  longer  than  wide,  feebly  or  not  euiarginate..herbacea  Oliv. 

11.  Elytra  luteoua,  maculate  with  small  black  si>ots inda  Linn. 

Elytra  sooty,  with  small  tmnsverse  hUeoiis  spots Schottii  Lee. 

From  the  above  table  I  have  rejected  basalis,  dimidiata  and  eanesceiM, 
as  they  are  Mexican,  and  are  very  rarely  found  in  Texas  or  Arizona.  The 
species  described  by  Say  as  Cetonia  veatiia  is  believed  to  be  (7.  hiriellti 
Linn.  (Schaum,  Arti.  Ent.  8oc.  Fr.,  1849,  p.  267),  and  nothing  has  ever 
been  found  since  in  our  country  which  will  fill  the  description,  it  is  there- 
fore dropped  into  European  synonymy. 

E.  areata  Fab. 

Black,  moileratcly  shining,  elytra  luteous  with  black  spaces  at  the  hu- 
meri, and  subapiail  umbone  and  along  the  suture,  upper  surface  with  short 
erect  yellowish  pubescence,  longer  on  the  head,  denser  on  the  thorax  and 
very  sparse  on  the  elytra,  beneath  hairs  long  and  sparse.  Clypeus  short, 
narrowed  in  front,  quadridentate,  the  middle  teeth  closer  and  arising  from 
a  common  base.  Thorax  oval,  base  arcuate  entire,  surface  densely  punc- 
tured. Elytra  very  obsoletely  bicosl^ite,  the  punctuation  very  indistinct. 
Mesosternum  feebly  prominent,  the  protuberance  transverse.  Pygidium 
usually  moderately,  densely  punctured.  Abdomen  with  very  few  punc- 
tures.    Length  .48  inch  ;  12  mm. 

The  club  of  the  male  antennce  is  a  little  longer  than  that 
of  the  female.  The  anterior  tibiae  are  trideiitate  in  both 
sexes. 

The  normal  form  of  coloration,  and  which  is  almost  inva- 
riable in  the  eastern  specimens,  is  that  in  which  the  elytra 
are  in  great  part  luteous,  with  the  base  narrowly  black, 
the  suture  is  also  black,  this  color  dilating  into  a  large  cir- 
cum-scutellar  patch,  a  smaller  transverse  space  behind  the 
middle,  and  again  dilating  at  npex.  In  the  specimens  from 
Kansas  and  Nebraska,  the  elytra  are  more  roughly  sculp- 
tured and  almost  entirely  black,  the  luteous  color  being  re- 
duced to  a  U-shaped  mark  by  the  extension  of  the  elytral 
black  spaces,  and  by  the  margin  being  dark. 

A  specimen  in  Mr.  Ulkc's  cabinet  requires  special  men- 
tion. It  is  of  the  size  of  aestuosa,,  the  humeri  and  subapical 
umbone  are  similarly  tipped  with  piceous,  and  the  suture 
very  narrowly  piceous,  disconnected  from  the  suture  and 
along  the  region  occupied  by  the  faint  costae  are  irregular 
^uiall  piceous  patches.  The  sides  of  the  thorax  are  irregu- 
larly lx)rdered  with  a  whitish  coating,  and  the  pygidium 
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except  at  tip  clothed  with  similar  raaterial.  The  elypeus  is 
formed  as  in  uorraa!  areata^  and  the  characters  generally  are 
those  of  that  species.  From  its  appearance  it  might  be  sus- 
pected of  being  a  hybrid  between  atsliiDsa  and  areata. 

Occurs  from  the  Middle  States,  westward  to  Kaiisua,  and 
south  to  Texas. 

E.  TcrttcBliH,  n.  sp. 

Bluck.  iniHlemtoly  shining,  upper  surrnce  willioiil  pHbescencc  form 
robuHt,  moderately  convex.  Clypeus  ns  long  as  wide,  a  little  numiwed  in 
IVonl,  anteriorly  eninrginate,  tUc  anjlos  acute  and  reflexed,  vertex  with  an 
ubtuse  tubercle,  silrfnce  of  Lead  coarsely,  densely  and  deeply  punctured, 
Thorax  oval,  narrowed  in  Tront,  broader  than  loDj;,  sides  strongly  arcuate, 
CHpecially  in  front,  tutae  less  arcuiile,  uut  emurginato,  disc  moderstely  con- 
vex wilh  cmrsu  punctures  sparsely  placed,  but  closer  near  the  anterior 
mnrgiD,  a  narrow  smooth  median  space.  Scutcllum  amoolh.  Elytra  cine- 
half  longer  than  Lbe  thomx,  disc  with  tows  of  ocellate  tovem  fbnning 
nearest  llie  suture  two  distinct  paint  supuratnl  by  very  feeble  cosw,  be- 
tween the  ocellnte  fovcfe  an>  simple  puneturos  distantly  placed,  a(  the  sides 
the  punctures  are  irregular,  and  more  densely  plocixt ;  sutura!  angle  obtiue. 
Pygtdium  sparsely  punclnie.  Body  lieneath  with  brownish  hair,  abdomen 
nearly  sronoih,  a  few  conrse  punctures  at  the  sides  only.  Length  .S3  incli ; 
lamm.    PI.  iv,  flg.  13. 

Tlie  sexes  differ  only  in  the  tbrm  of  the  pygidiutu,  that 
of  the  male  being  more  convex  and  indexed  at  tip.  The  an- 
terior tibise  are  acutely  tridentate,  the  upi>er  tooth  more 
distant  than  tlie  other  two.  The  antennal  elub  is  nearly  as 
long  as  the  entire  stem  iu  both  sexes.  The  mesostertial 
button  is  transversely  oval  and  hairy  in  front- 
In  general  form  this  species  reserablca  areatay  but  is  a 
little  more  robust.  It  is  easily  known  among  the  species  in 
our  fauna  by  its  biduntate  clypeus  and  totally  black  color,  Bs 
well  as  by  the  elytral  sculpture.  Uy  its  form  of  clypeus  it  is 
allied  to  E.  Htra  Burm.  from  South  America. 

Two  specimens  are  before  me,  one  of  each  sex  from  Ari- 
zona, and  the  adjacent  portion  of  Oalifoniia. 

E.  aentucma,  n.  sp. 

Pieeijus,  moderately  shining,  body  above  tuioous,  tliorax  with  a  large 
median  piceous  spitce,  humeral  and  subiiplual  iinihunes  of  elytm  lipped 
wilh  piceous,  form  rai>der»toly  rohusi,  surfuce  above  und  beneath  wilh 
short,  inconspicuous  pubescence,  Clypeus  a  little  widerthan  limg,  sKghlly 
broader  in  front,  angles  rounded,  luiKTior  margin  mndemioly  roflfxediuid 
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sliglitly  emarginate  at  middle.  Head  and  front  coarsely  and  densely  punc- 
tured with  moderately  long  hair.  Thorax  oval,  narrowed  in  front,  slightly 
"^iderthan  long,  sides  moderately  arcuate,  base  not  narrower  than  niid- 
«j]e,  basal  margin  regularly  arcuate,  surface  coarsely  and  densely  punctured, 
~^lth  short  erect  yellowish  pubescence.  Scutellum  smooth.  Elytra  mod- 
erately convex,  disc  very  vaguely  bicostate,  surface  irregularly  sparsely 
punctate.  Body  beneath  piceous,  shining,  sparsely  hairy,  tibice  very  feebly 
Umbriate.        Pygidhim    concentrically  strigose,  smooth    near    the    tip. 

Mesostemal  button  round,  hairy.    Length  .54  inch  ;    13.5  mm.     PI.  iv, 

tg.  14. 

In  the  unique  ?  before  me,  the  club  of  the  antenna  nearly 
equals  the  stem.  The  anterior  tibiae  are  acutely  tridentate, 
the  teeth  rather  long  and  equidistant.  From  the  few  species 
in  our  fauna  which  have  the  base  of  the  thorax  simply  arcu- 
ate, this  species  differs,  either  by  the  form  of  the  clypeus  or 
the  elytral  and  thoracic  sculpture. 

One  specimen,  Kansas,  given  me  by  Dr.  S.  V,  Summers. 
It  is  probable  that  the  color  will  vary  from  this  unique. 
The  scutellum  is  black,  and  the  suture  and  apical  margin 
narrowly  piceous,  and  these  spaces  may  possibly  be  found 
extending  so  as  to  form  a  style  of  coloration  analogous  to 
that  of  areata. 

E.  liirtipeii)  n.  sp. 

Piceous,  elytra  luteous,  above  with  moderately  long  yellowish  hair. 
Clypeus  as  broad  as  long,  not  narrowed  in  front,  anterior  angles  broadly 
rounded,  apical  margin  slightly  reflexcd,  feebly  emarginate.  Head  coarsely 
and  densely  punctured,  clothed  with  rather  long  yellowish  hair.  Thorax 
oval,  broader  than  long,  narrower  in  front,  sides  strongly  arcuate,  base 
narrower  than  middle,  the  margin  broadly  arcuate,  and  opposite  the  scu- 
tellum emarginate,  disc  moderately  convex,  surface  densely  but  rather 
irregularly  punctured,  a  smooth  space  along  the  middle  and  one  on  each 
side,  pubescence  rather  long  and  erect.  Scutellum  smoi^th,  a  median  im- 
pression near  the  tip.  Elytra  slightly  narrowed  toward  the  tip,  disc  feebly 
convex,  vaguely  bicostate,  the  intervals  irregularly  punctured,  the  punc- 
tures bearing  moderately  long  hairs.  Pygidium  moderately  densely  punc- 
tured and  hairy.  Body  beneath  and  legs  clothed  with  long  yellowish  hair. 
Abdomen  coarsely  punctured.  M(  sosternal  button  round  and  hairy  in 
front.     Length  .4-3cf-.56$  inch  ;  10.5-14  mm.     PI.  iv,  fi^.  13. 

The  antennal  club  is  about  the  length  of  the  stem,  and 
similar  in  the  two  sexes.  The  anterior  tibiae  are  rather 
broad,  tridentate,  the  apical  tooth  longer  and  more  distant 
than  the  other  two.    The  legs  are  less  hairy  in  the  female 
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thiiii  ill  the  mule,  which  hna,  es[>eeially  on  the  hind  tibiDe,  a 
deiisa  brush  of  long  hair  on  the  inner  siJo. 

Ill  form,  this  species  hears  a  reseinlilaiico  to  se/mL-ralU, 
but  so  (litters  in  color  anil  vcatiture,  not  only  from  this,  hat, 
also  from  all  our  others,  as  to  Diake  it  very  conspicuouslj' 
distinct. 

Occurs  in  Dodge  county,  Nebraska. 

E.  Kernil  Hdd. 

Tbia  species  has  become  no  generally  knowH  as  tn  nuori  no  oxtendeit  Ac- 
Bcription.  The  clypciis  Is  nearly  squuri!,  Ibe  angles  ruiinilod,  llio  nnteriur 
margin  feebly  UDiarginnte.  Tbi:  tliarax  is  transversely  oval.  Inisc  irunoitu 
at,  middle,  surface  densely  Find  coarsely  puiiciured.  The  elytni  are  tncli 
radier  broadly  und  deeply  bisideatc,  the  Burfiicu  apnrsi'ly  puuclnic;  and  ni 
tbo  Bides  transversely  wrinkled.  Tlie  pygidlum  la  conci'Uiricnlly  sirlgose. 
Tbo  mcsiiHU-'riuim  docs  nol  projwit  in  a  biitlun-likc  pnituberunce.  Length 
.40'.5ai>icb;  tn-I3inin. 

The  male  antennal  club  is  a  little  longer  than  that  of  the 
female.  The  anterior  tihite  are  very  decidedly  tridentate  in 
the  female  and  either  simply  bidentate  in  the  male  or  with 
the  upper  tooth  showing  a  very  feeble  trace. 

No  apecierf  in  our  fauna  exhibits  such  a  wide  range  of 
color  variation. 

In  the  normal  form  the  under  surface  and  legs  are  piccoos 
or  black.     Head  black.    Thonix  black,  sides  more  widely, 
base  very  narrowly  bordered  with  yellow.     Elytm  in  great 
part  yellow  or  reddish-yellow,  maculate  with  black  sjota  of" 
irregular  size  and  shajH),  becoming  more  or  less  condueiit. 

The  first  noticeable  variety  [Clarkii  Lee.)  has  the  abdomen, 
posterior  legs  and  the  anterior  four  tihite  jiale  reddish-yel- 
low. The  discal  black  syiace  of  tlie  thorax  is  divided  by  a 
pale  median  stripe,  the  elytra  remaining  normal  in  color. 

Fully  as  common  as  this  last  variety  is  one  in  which  the 
entire  body  above  and  benealh  is  black. 

These  last  forms  restmihle  the  species  described  fiirther  , 
on  as  ilevulsa,  hut  this  has  the  base  of  thonix  emarginnte. 

Occurs  over  the  region  of  the  Plains  from  Kansas  to 
Texas. 

E.  deviilSR,  n.  sp. 

■k.  shilling,  spiirsely  I'lolhifil  witb  very  short  inoinspituoH* 


pulieMTeocc.  ClypeuB  a  lilllc  wiitcr  lliiui  Inug,  siilea  feobly  arciinte,  nn- 
(tirinr  luigK'H  broudlj  roumleil,  apiciil  margin  sligliily  reflejied  and  feelily 
cmatginiite  al  middle.  Ileud  c<>iinii;1f  and  dunscly  punciiiivd.  more 
Epuncly  iiD  Ibt!  tlypeuB.  Tliorax  oval,  narrowed  in  frunl.  broudur  than 
lung,  sides  rcgulnrly  arcuikte,  Imsnl  margin  emarginnie  al  iiiiddte,  disc 
iHudentiuIy  cowfis,  coareely  lint  nut  densely  piinclnred.  Scutellum 
cnaracly  punctured  at  the  sides,  Elytra  mudcralely  convex.  eub-l>lcoslitta 
on  Ilie  disc,  till)  interrals  with  varioln'e  Tovea,  which  grudunily  l>eoonie 
simple  punclurcs  lowai'd  the  sides  of  the  elytru,  snturnl  angle  reclnngiilnr. 

'  Bndy  bcnoatb  sparsely  clothed  at  the  sides  with  yollowisli  hair,  abdomen 
very  epnrsoly  punctate  and  with  few  tialrs  at  the  sides,  Tlhiie  slightly 
fimhiiate  within.  Pygidluni  concentrically  strlgose.  Mesoslornal  huttun 
punctured  iind  hairy  beneath  and  in  front.  Length  .40,^-. 48$  inch; 
](i-iaium.    PI.  iv.  fig.  U. 

Tbe  anterior  tibiFe  are  trideiitate  in  the  two  sexes,  the 
upper  toolh  tiioiYt  dUtmit.  Tho  aiitennal  club  is  very  nearly 
as  lotig  as  the  rest  of  the  anteiinoa. 

Thia  s^ieeiea  resembles  the  Mexican  E-  dimUUala  in  form, 
sculpture  and  size,  and  differs  in  the  style  of  coloration  and 
the  punctured  scutellum.  It  also  resembles  the  entirely 
black  vuriotieH  of  Kernii,  but  the  latter  lias  more  deeply 
salcate  elytra  and  the  thorax  truncate  at  baiie. 

The  males  ditfer  from  the  femitles  by  their  smaller  size, 

I      naiToiver  form  and  more  convex  pygidium. 

^^HBpcars  near  San  Antonio,  Texas. 

^^^Bjwpalci-Bllfl  Fab. 

^^^^pflf  beneath  bronzed,  shining,  distinctly  vioinceou?,  above  darii  bron)'.^, 
I  not  Tery  shining.  Clypensn  little  wider  tlian  long,  anterior  angles  rounded, 
apical  margin  slightly  rcflexed,  not  emargtnalc,  sarface  coarsely  puncture<l, 
vertex  with  short  erect  yellow  hairs.  Tlmrax  transversely  oval,  sides  ar- 
cuate, base  eraarginate  at  middle,  surface  coarsely  punctured,  not  densely 
al  middle,  Imt  densely  and  subconfluently  nt  the  sides,  pubescence  short, 
erect  and  very  persistent,  Scutellum  usimlly  smooth,  often  sparsely  punc- 
turvd  m  the  sides.  Elytra  distinctly  bieoslate,  inlcrvals  with  numerous 
punciuies  which  lend  to  become  ocellate  foveec,  at  sides  the  punctures  are 
ttmvertcd  into  short,  deep  transverse  slrigK,  especially  near  the  a|iex.  sur- 
ftce  sparsely  puliesceni  with  numerous  short,  sinuous  lines  of  whitish  or 
ochreous  iwior ;  tip  of  elytra  disiiuctly  alnuouB,  the  suture  slightly  jim- 
longed,  Pygidium  coMccnirically  slrigose.  often  whitish  at  the  sides.  He- 
sMtema!  umlionc  transversely  oval.    MetasTumum  smooth  al  middle,  sirl- 

I  and  ollen  coaled  with  while  at  the  slde«.  Abdomen  sparsely  punc- 
»t  miiMIc,  at  sides  more  ciiurseiy  and  tvitli  few  liulrs,  olXi'n  willi 
IkCMt     I.<iogth.44-.IKIiucIi;  ll-15iuiii. 
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Tlie  club  of  tlie  male  nnteiniii  is  very  little  longer  than 
that  of  tLe  female,  tli«  anterior  tibiffi  trideiilate  IQ  both 
fwxes. 

This  species  is,  next,  to  inda,  the  moat  common  in  our 
fauna.  It  occurs  from  the  Middle  States  westward  to 
Xaiieas,  and  to  Florida  and  Texas,  extending  Gven  into 
Mexico. 

The  above  description,  rather  detailed  for  one  eo  common, 
is  given  that  the  specific  limits  when  compared  with  metan- 
ckolica  may  bo  made  more  evident. 

E.  metancholicB  Onrj. 

Bi)dy  benenlli  bluck,  nliiiiing,  nsuull.V  wHli  gr(iea  or  dark  hluo  IiLttre. 
iip|wr  surrnce  equally  sliining.  surfncc  green isli-bl us  or  ncurly  black.  Clf  p- 
ous  BB  in  upalerali;  head  not  hiilry.  Tlionix  Tomtpd  lis  'w  that  spiwlea. 
the  putK^tUBtioD  conrse,  denser  at  tLe  sides  but  not  ctinflucnt,  tlie  surface 
entirely  devoid  oT  Lairs.  Elytra  also  similar,  tlic  punctuation  Icbs  deep  RSd 
more  sparse,  and  at  Ibe  sides  very  faintly  or  not  al  all  atrigiwo,  snrflioe  de- 
void of  hfiirs.  and  witL  ^rtaltUL  lines  »im) la rlu  thnse nt upulfraliM  biilhiM' 
BJnuous.    Body  beneath  as  in  trpulrralii.    Length  .4S-.00  inch;  13-lt  IltlH. 

The  antennal  club  of  the  male  ia  very  distinctly  longer 
than  that  of  the  female.  The  anterior  tihise  are  trldentata 
in  both  aoxes,  but  the  upper  tooth  is  Bmaller  in  the  male. 

By  a  comparison  of  deacriptiona  it  will  be  seen  that  this 
species  is  more  shining, leas  deeply  sculptured, and  the  upjier 
surface  without  pubeacenoe.  The  aculpture  nf  the  thorax 
and  aides  of  elytra  ia  notably  different  in  the  two.  Here  the 
aides  of  the  thorax  are  usually  margined  with  crctaceouB, 
but  in  sepulcralis  rarely  sfi.  The  sexual  characters  bore  are 
alflo  better  marked. 

Occurs  in  Kansaa,  Texas  and  Mexico, 

E.  fBHcirera  I.ec. 

Black,  abiaing,  glabmus.  Clypeus  as  bmad  as  long,  anterior  angles 
rounded,  margin  reflexed,  not  eniargiii^le,  surface  cwiwely  and  Jvowly 
punctured.  Tliiirax  trinngulnr.  elilcs  feebly  arcuate,  basn  cmarginat''  tn 
front  of  scuiellum,  apex  truncate,  ilie  middle  of  apical  margin  sligblly 
elevated  in  n  tubercle,  surface  sparsely  punclale,  color  reddish-yi'ltow,  with 
a  large  triangular  black  si>aci'.  or  with  the  spaco  replaced  by  four  black 
s|iots.  Elytra  vaguely  blcostate,  punctures  e|iarae  and  course,  on  the  diae 
sub  ocellale,  color  a  rcddiab-ycllow.  wiib  n  liaaul.  lili>ilinn  and  mh^plcnl 
Lninavurse  ileululc  fuacial  black.     Pygidium  coucfUlrlcally  slrigusc     Bud]' 
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,  occasionallv   found 


I  in  the  MitUlle  States  i 
budantly,  but  usually  not  c 
Ida  Linn, 

lUB  brottder  tlian  long,  apex  not  emarginale.  angles  rounikd.  margin 
.     HeaoBternal  butLon  more  Itiaii  twice  as  wide  as  long. 

i  Bpecies  is  so  well  known  aa  to  require  no  further 
neat. 

rerywiiere  in  the  United  States  east  of  the  Rocky 
Mountains. 
e.  ScbottilLec. 

Blark,  beneath  shining,  above  oiwque,  clytm  variegated  with  short  Irans- 
venc  Inlcuua  spots.  ClypcuH  noarlj  square,  anterior  angles  rounded,  apical 
margin  slightly  reflexed,  truncate,  surface  coarsely  and  moderately  densely 
punctured  epamily  clothed  with  erect  yellowish  hair.  Thorax  subtriangn- 
lar,  aides  feebly  arcuate,  base  cmarginate  at  middle,  surface  coarsely  puac- 
inreil.  more  densely  at  the  sides  and  very  sparsely  near  the  base,  pubescenci' 
shon  and  sparse,  color  picoous  with  three  lutenus  vitlK  at  middle.  Elytra 
piceoiiB  opaque,  with  irregular,  short,  tranaverse  and  sinuous  luteous  spots, 
diac  vaguely  bicostate.  intervals  biseriately  vaguely  punctate,  at  sides 
irregularly  punctate  and  poslerlorly  distinctly  plicate.  Pygidium  iudis- 
ttnetly  concentrically  strigose.  Mesoslemal  protubemncc  transverse,  arcu- 
ate la  front.  MclaaCernum  amooth  at  middle,  coarsely  strigose  At  the  sides, 
sparsely  imltescenl.  Abdomen  very  BjNirsely  punctate  and  wllli  short  pu- 
l>esc«nce.  Femora  brownish,  tlbiie  and  tarsi  plceous.  Length  .44-.n6  Inch ; 
11-14  mm. 

"he  club  of  the  male  antenna  is  very  nearly  double  that 
a  female,  the  anterior  tibise  are  hidentate  S,  or  triden- 
>  9. 

1  form  this  species  hears  a  considerable  resemblance  to 
Saceo,  being  much  less  robust  and  more  depressed  than 
t  and  with  leas  distinct  pubescence.  There  is,  however, 
f  close  relationship  between  imfa  and  SchoUU,  as  shown 
i  general  similarity  of  appearance,  and  the  form  of  the 
Mternal  protuberance, 
icun  in  Texas,  Eiigle  Pass, 

Siblia^aphy  and  Rynonnmy. 
EnpHOiiiA  Burm. 
Hundb  III.  370. 
Hta  Fab.     Byst,  Enl.  1,  p.  M ;  Oory  el  Percli.      Mon.  p,  SflT,  pi  52. 


;  Burm.  (SMphanneha)  U 
n.  sp. 


;,  p.  393. 


B.  KoraU  Haiti.     8tatisb.   E^cpl.   p.  37-1,  pi.  9,   flg.   10;    Lcc.   Pmc.   X»i- 
18B3.  p.  440. 
Clarki  Lee.     Ii>c.  cit.,  p.  441. 
tsxuna  Scha\ir.     SKz.  Ocs.  IsU,  18Q3,  p,  113. 
E.  hlrtipeB,  n.  sp. 
B.  devulaa,  n.  gp. 
E.  MpnlOToliB  Fab.    Syst.  El.  ii,  p.  SI :  Burm.  loc.  clt.,  p.  UTO. 

iuri'<ia01iv,      En't,  1,  0,  p.  «,   pi.  9,  fig.   81  ;   Sclwum.    Ann.   Ent    - 
8oc.  Fr.  1849,  p.  360. 
Reiehei  Gory  el  Percli.     Mon.  p.  310,  pi.  SS.  fig.  8. 
B.  melanolioUoB  Gory  et  Percb.    loc.  clt.,  fig.  4 ;  Scliauni.  ioc.  cU. 
E.  fBaoIfem  Lee.    Proc.  Acad.  1861,  p.  386. 
E.  Itilgida  Fab.     Byst.  Knt.   p.  48;   Gory  el  Pert!li.   Mon.  p.   175,  pi.  31. 

fig.  2  ;  Burm.  loc.  cU.  p.  3S3. 
XL  oalifomlcR  Lee.     New  Spedes.  1863,  p.  8(1. 

E.  tierbaoM  Oliv.     Ent.  ],  U,  p.  35,  pi,  II,  &g.  101  ;   SchBum.   .Vnn.    Ent- 
8oc.  Fr.  1845,  p.  375. 
<inltnnata  Gory  el  Percli.     Mon.  p.  177,  p!.  31,  fig.  4. 
pubtra  Gyll.  Scbonli.      Syu.  Iqb,  1,  3,  App.  p.  53  ;  Burm.  toe.  du 
p.  301. 
E.  loda  LlQO.    SyeL  Nat  Ed.  X,  p.  852  ;  OUt.  Ent.  I.  6,  p.  40.  pi.  «,  fig. 
40;  Bunn.  Hand,  ili,  p.  380. 
barbata  Bay.    Journ.  Acad.  iii.  p.  339. 
brttntiea  Gory  el  Perch,    Mon.  p.  267,  pi.  51,  flg.  6. 
marylattdiea  Frobl.      Natarf.  26,  p.  116. 
a  SobottU  Lee    Proc  Acad.  1853,  p.  441. 


Explanation  of  PlaU  IV. 


1.  OmuMtooUliu  planatiiB  Lee. 
3.  C.  aanoitiB  Lee. 

3.  C.  ^Ttiealeii  I^ec. 

4.  C.  lonoostiotiu  Burm. 

5.  C.l 

6.  C.  c 

7.  C.  nitoiia  Lee. 

8.  C.  vailolcMiu  Kby. 

9.  C.  HanlaU  Kby. 

10.  C.  retrBottu  Lee. 

11.  Tarsal  moQBtroBity  to  C,  ■ 

13.  Bapboila  veitloaU*  Horn. 
18.  E.  hlrUpw  Horn. 

14.  B.  aMtnOM  Horn. 

15.  B.  devnlsB  Horn. 

16.  E.  awdfeia  Lee. 
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Stated  Meeting^  January  2,  1880. 

Present,  5  members. 
President,  Mr.  Fraley,  in  the  Chair. 

A  letter  accepting  his  appointment  to  prepare  an  obituary 
notice  of  the  late  M.  Michel  Chevalier,  was  received  from 
Mr.  Moncure  Robinson,  dated  Dec.  22, 1879. 

A  letter  of  envoy  was  received  from  the  London  Meteor- 
ological office,  dated  Dec.  1879. 

A  letter  requesting  a  copy  of  Proc.  No.  100,  to  complete  a 
set  was  received  from  the  Central  Austalt  fiir  Meteorologie, 
dated  Vienna,  Dec.  4,1879. 

A  letter  respecting  exchanges  of  specimens  was  received 
from  Mr.  H.  B.  Dawson,  dated  Morisania,  N.  Y.,  Dec.  5, 
1879. 

Donations  for  the  Library  were  received  from  the  Prus- 
sian Academy;  Revue  Politique ;  Lcmdon  Astronomical, 
GJeographical  and  Meteorological  Societies,  and  the  Cobden 
dab ;  the  Royal  Geological  Society  of  Ireland ;  the  Massa- 
chusetts Historical  Society  ;  the  Boston  Society  of  Natural 
History ;  the  American  Chemical  Society ;  Mr.  A.  R.  Grote ; 
the  Franklin  Institute ;  American  Journal  of  Mathematics  ; 
the  North  American  Entomologist ;  the  U.  S.  Treasury  De- 
partment; the  Botanical  Gazette;  the  Ministerio  de  Fo- 
meuto  of  Mexico,  and  Mr.  S.  H.  Scudder. 

A  communication  on  the  Velocity  of  Light,  by  P.  K  Chase 
was  read. 

A  paper  entitled  "  An  account  of  an  old  work  on  Cosmog- 
raphy, by  Mr.  Henry  Phillips,  Jr."  was  postponed  to  bo 
read  at  the  next  meeting. 

A  paper  on  the  relation  of  the  crystalline  rocks  of  South- 
eastern Pennsylvania  to  the  Silurian  limestones,  and  on  the 
Hudson  river  age  of  the  Hydromica  schists  (with  map  and 
specimens),  by  Mr.  Charles  K  Hall,  of  the  Geological  Survey, 
was  postponed  to  be  read  at  the  next  meeting. 

PBOa  AMSR.  PHiLoe.  sec.  xTiii.  105.  8a.    printed  march  30,  1880. 
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The  report  of  the  judges  and  clerks  of  the  annual  electioii::^ 
for  officers  of  the  Society  was  read,  and  the  following  nam 
persons  were  declared  duly  elected  to  be  the  officers  for  th 
ensuing  year : 

President. 
Frederick  Fraley. 


Eli  K.  Price, 


Vice-Presidents, 
K  Otis  Kendall, 


J.  L.  LeCont^^-^^jite. 


P.  E.  Chase, 


Seci^etaries. 

G.  P.  Barker, 
D.  G.  Brinton. 


J.  P.  Lesley^ 


R.  E.  Rogers, 


Councillors  for  three  *years. 

Robert  Bridges,     Oswald  Seidensticke 
Richard  Wood. 


er, 


Hector  Tyndalc, 


Curators. 
C.  M.  Cresson,      Henry  Phillips,  J 


Treasurer. 
J.  Sergeant  Price. 


Pending  nominations  Nos.  885  to  892  were  read. 
Mr.  Lesley  was  nominated  for  Librarian  for  the  ensui 
year. 
And  the  meeting  was  adjourned. 


Mr 
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Stated  Meeting^  January  16, 1880. 
Present,  16  members. 
President,  Mr.  Fraley,  in  the  Chair. 

A  letter  of  acknowledgment  was  received  from  the  R. 
Academia  dei  Lincei,  Dec.  16, 1879  (102, 103). 

Letters  of  envoy  were  received  from  the  U.  S.  Department 
of  the  Interior,  Jan.  2  ;  the  U.  S.  Naval  Observatory,  Jan. 
16 ;  and  Dr.  B.  A.  Gould,  Director  of  the  Argentine  Ob- 
servatory at  Cordova,  S.  A. 

Donations  for  the  Library  were  received  from  the  Geo- 
logical   Survey  of   Japan ;    the    Russian    Academy ;    the 
Zoologischer  Anzeiger;  M.  Delesse,  and  the  Revue  Poli- 
tique of  Paris;  London  Nature;  the  Museum  of  Compara- 
tive Zoology  at  Cambridge  ;  the  Canadian  Naturalist ;  Har- 
vard    Observatory ;    Silliman's    Journal ;     the     Scientific 
American ;  the  Numismatic  Society  ;  the  Journal  of  Phar- 
macy ;  the  Cincinnati  Natural  History  Society  ;  the  Botani- 
oal  Gazette  ;  the  Bureau  of  Education  ;  the  Geological  Sur- 
vey of  the  Territories ;  the  Fish  Commissioners ;  the  De- 
jvartment  of  the  Interior ;  General  Wheeler  ;  and  the  Mexi- 
<5an  Meteorological  Bureau. 

The  death  of  Dr.  Jacob  Bigelow,  at  Boston,  Jan.  10, 
1879,  aged  92,  was  reported. 

Mr.  Phillips  read  an  elaborate  description  of  his  latin 
copy  of  the  curious  Cosmography  of  Sebastian  Munster, 
^ho  was  born  1489,  and  died  at  Basle,  circa  1552. 

Mr.  Hall  exhibited  his  provisionally  colored  map  of 
south-eastern  Pennsylvania,  from  Trenton  westward  to  and 
across  the  Susquehanna  River,  and  discussed  the  age  of  the 
Philadelphia  rocks  on  his  hypothesis  of  their  metamor- 
phism,  considering  them  Silurian,  and  perhaps  in  part  Devo- 
nian. 

Mr.  Rand,  Prof.  Frazer  and  Mr.  Lesley  took  part  in  the 
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diaciiBsion,  the  last  two  disBentiog  from  the  view  hAi  hy 
Mr.  Hall. 

A  oommiioication  was  made  by  Dr.  Greene  *^  On  a  Kew 
Syntheeis  of  Saligenin/* 

Mr.  Leeley  was  elected  Librarian  for  the  ensning  year. 

The  President  appointed  the  Standing  Oommitteee  aa  fol- 
lows : — 

*  « 

...  « 

On  Finance. 

Mr.  Eli  K  Price, 
Mr.  B.  Y.  Marsh, 
Mr.  Henry  Winsor. 

On  PublieaHan. 

Br.  John  L.  LeConte, 
Dr.  D.  G.  firinton, 
Dr.  G.  H.  Horn, 
Prof.  E.  Thomson, 
Dr.  G.  M.  Cresson. 

On  the  Hall. 

Gen.  H.  Tyndale, 
Mr.  8.  W.  Roberts, 
Mr.  J.  8.  Price. 

On  the  Library. 

Mr.  EH  K  Price, 
Rev.C.  T.  Krauth, 
Mr.  Henry  Phillips,  Jr., 
Dr.  R.  8.  Kenderdine, 
Prof.  E.  J.  Houston. 

Pending  nominations  ISob.  885  to  892  were  read,  spoken 
to,  and  ballotted  for,  and  on  scrutiny  of  the  ballot  boxes  by 
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he  President,  the  following  persons  were   declared  duly 
dected  members  of  the  Society  : — 

Cav.  Damiano  Muoni,  of  Milan. 

Mr.  Charles  Francis  Adams,  of  Boston. 

Mr.  Henry  Wharton,  of  Philadelphia. 

Mr.  Charles  A.  Ashburner,  of  Philadelphia. 

Mr.  Robert  C.  Winthrop,  of  Boston. 

M^.  Archibald  Geikie,  of  Edinburgh. 

Dr:  Oliver  Wendell  Holmes,  of  Boston. 

Mr.  George  Whitney,  of  Philadelphia. 
And  the  meeting  was  adjourned. 


Stated  Meeting f  February  6, 1880. 

Present,  14  members. 

President,  Mr.  Fraley,  in  the  Chair. 

Letters  accepting  membership  were  received  from  Robert 
C.  Winthrop,  90  Marlborough  Street,  Boston,  January  23 ; 
Henry  Wharton,  2011  Delancey  Place,  Philadelphia,  Janu- 
ary 19;  Charles  A.  Ashburner,  9  Woodland  Terrace,  West 
Philadelphia,  January  28 ;  Charles  Francis  Adams,  Bos- 
ton, January  22  ;  and  Oliver  Wendell  Holmes,  M.  D.,  Bos- 
ton, January  23. 

Letters  of  acknowledgment  and  postal  cards  (Proc.  104), 
were  received  from  many  correspondents  and  members. 

Letters  of  envoy  were  received  from  the  London  Meteoro- 
logical Office,  December,  1879,  and  the  Royal  Society  of 
Ifew  South  Wales,  December  18, 1879, 

Letters  were  received  from  Prof.  S.  F.  Baird  and  Miss 
Mary  A.  Henry,  respecting  Prof.  Henry's  library. 

A  letter  was  received  from  Mr.  J.  G.  Henderson,  Win- 
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Chester,   Scott    Co.,   111.,   January    6,  respecting    moon- 
skulls. 

Donations  to  the  Library  were  received  from  the  AsiatiE  -dl^-tic 
Society  of  Japan ;  the  Academies  at  Berlin  and  Braasels^  f  ^^^  > 
the  Ludwig  Salvator  Museum,  at  Dresden;  the  Gteograph'-dC^hi- 
cal  Society  and  School  of  Mines,  at  Paris ;  the  G^graphicus:^:^  ica^ 
Commercial  Society,  at  Bordeaux;  the   R.   Astronomica^;^:^ Acal 
Society  and  Meteorological  Society,  in  London ;  the  Rev.  S     -  ".  S. 
S.  Lewis  of  Cambridge,  England ;  the  Museum  of  Companarx -iara- 
ative  Zoology  in  Cambridge,  Mass. ;  the  Boston  Society  o     "V  ^f 
Natural   History;  the   American   Journal  of  Science  an^-tf'^^aaw^ 
Arts  in  New  Haven;  Prof.  W.  Carrington  Bolton ;  the  Hiar  H:3i9- 
torical  Society  and  American   Chemical  Society,  of  Neiir  ^T^ew 
York;  the  Poughkeepsie  Society  of  Natural  History;  th-rf-*  ^^^ 
Pennsylvania  Historical   Society;  the  Franklin  Institute^^ *^ J 
the  American  Journal  of  Pharmacy ;  the  American  Journal*  •^ '"'^al 
of  the  Medical  Sciences  and  Medical  News;  Mr.  Henry  Phil  m  -c:C fil- 
lips, Jr. ;  and  Dr.  B.  A.  Gould,  Director  of  the  Observatorf*  <z>ory 
at  Cordova,  South  America. 

The  death  of  the  Hon.  Adolph  E.  Borie,  at  Philadelphia^  x  M:m, 
on  the  5th  instant,  aged  70,  Was  announced  by  Mr.  Price.  -• 

The  death  of  the  Rev.  Dr.  Rudder,  at  Philadelphia,  on  tb-rf^-^^^^ 
29th  ultimo,  aged  58,  was  announced  by  Mr.  Price. 

Prof.  Cope  exhibited  suites  of  skulls  of  extinct  mammalis  f  T-caUii 
(allied  to  canis,  foils  and  ursus),  obtaine<l  in  the  Tertiary  de^  f-^  ^® 
posits  on  the  Pacific  Coast,  and  described  their  order  of  evoo"^^^^ 
lution.     Among  them  was  the  skull  of  a  large  cave-bear. 

He  then  read  a  paper  "On  the  Foramina  perforating  th^^I^   ^ 
posterior  part  of  the  Squamosal  bone  of  the  Mammalia." 

New  nominations  Nos.  893,  894,  895  were  read. 

Mr.  Fniley  reported  the  receipt  of  the  last  quarterly  inMrM  M.  ^^ 
terest  on  the  Michaux  Legacy,  due  Jan.  1,  amounting  Up^  ^^ 
$132. 

On  motion  of  Mr.  Phillips  it  was 

"  Resolved,  That  whereas  the  Society  was  incorporated  on  the  15lh  da;-^^  ™^ 
of  March,  1780,  a  fact  on  which  the  late  Mr.  Robert  M.  Paiteraon  Jai^  -^E«/i/ 
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^reat  stress  in  his  address  before  the  Society  in  1848,  as  having  ji^iven  'to 
Jiis  Society  for  the  first  time  a  legal  position  which  it  now  occupies, '  and 

"  Whereas,  The  15th  day  of  March,  1880,  will  mark  the  hundredth  anni- 
irereary  of  such  incorporation,  therefore  be  it 

*'  Beeolvedf  That  the  Board  of  Officers  and  members  in  Council  be  re- 
spectfully requested  to  make  suitable  arrangements  for  celebrating  this  an- 
al versary." 

And  the  meeting  was  adjourned. 


Stated  Meeting,  February  20, 1880. 

Present,  17  members. 

President,  Mr.  Fralby,  in  the  Chair. 

A  letter  accepting  his  appointment  to  prepare  a  eulogy  on 
IDr.  Wood,  was  received  from  Dr.  Henry  Hartshom.e,  dated 
on  the  9th  instant. 

A  letter  of  envoy  from  the  Harvard  College  Observatory 
^was  received,  dated  Jan.  29. 

An  acknowledgment  of  the  receipt  of  Proceedings,  No. 
104,  was  received  from  Prof.  Wm.  P.  Blake. 

A  circular  letter  of  invitation  to  send  delegates  to  the 
Centennial  Anniversary  of  the  American  Academy  of  Arts 
and  Sciences,  on  the  26th  of  May  next,  in  Boston,  Mass., 
was  read  and  its  consideration  postponed  to  the  next  meet- 
ing. 

A  circular  letter  of  invitation  to  attend  the  celebration  of 
the  two-hundredth  anniversary  of  the  discovery  of  the 
Falls  of  St.  Anthony,  at  10  o'clock,  a.  m.,  on  the  3d  day  of 
July,  1880,  on  the  University  Campus,  Minneapolis,  Minne- 
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sota,  was  read  and  its  consideration   postponed  to  the  next 
meeting. 

A  cireular  letter  was  received  from  the  late  Chief  of  the 
Statistical  Bureau  of  Sweden,  Herr  Fr.  Th.Berg,  and  another 
from  his  successor,  Herr  Elis  Sidonbladh,  desiring  a  continu- 
ance of  correspondence. 

Donations  to  the  Library  were  received  from  the  Swedish 
Bureau  of  Statistics ;  the  Academia  dei  Lincei ;  the  Revue 
Politique ;  the  Bordeaux  Geographical  Society ;  London 
Nature ;  the  American  Academy,  and  Boston  Society  of 
Natural  History ;  the  Hon.  G.  C.  Winthrop ;  the  Har- 
vard Observatory;  the  North  American  Entomologist; 
the  Franklin  Institute ;  the  Medical  News;  the  Smithsonian 
Institution ;  the  U.  S.  Naval  Observatory ;  the  Light  House 
Board ;  the  Department  of  the  Interior ,  the  Cincinnati 
Society  of  Natural  History,  and  the  Revista  Scientifica. 

An  obituary  notice  of  the  late  Joseph  Henry  was  read  by 
Mr.  Fairman  Rogers. 

The  death  of  Mr.  James  Lenox,  in  New  York,  on  the 
18tb  inst.,  aged  80,  was  announced  by  the  Secretary. 

The  death  of  Dr.  John  Neill,  in  Philadelphia,  on  the  12th 
inst.,  aged  60,  was  announced  by  Mr.  Price.  On  motion,  Dr. 
Brinton  was  appointed  to  prepare  an  obituary  notice  of  the 
deceased. 

Dr.  Konig  communicated  facts  respecting  his  discovery  of 
Spinel  and  Chondronite  in  the  crystalline  limestone  of  Ches- 
ter county,  Pennsylvania,  and  exhibited  specimens,  comj>ar- 
ing  them  with  specimens  from  Orange  county,  N.  Y.,  and 
explaining  their  analogy  with  the  minerals  of  Franklin, 
N.  J. 

Dr.  Brinton  communicated  a  memoir  on  the  Timucua 
language  of  Florida,  by  Albert  S.  Gatschet,  and  gave  a  ver- 
bal summary  of  its  contents,  manner  and  value.  This  is 
the  third  important  study  of  this  group  of  languagCv^,  the 
other  two  having  been  already  published  in  the  Proceedings 
of  the  Society. 
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Prof.  Frazer  explained  by  diagrams  his  new  arrangement, 
by  a  side-hinged  mirror,  for  illuminating  intensely  the 
whole  field  of  the  object  under,  a  microscope.  A  strong 
ride  light  is  reflected  at  a  low  angle  from  the  under  surface 
3f  a  glass  plate  placed  across  the  front  of  the  objective,  on 
to  and  again  from  the  side  mirror  suspended  from  hinges, 
on  to  the  object,  and  so  back  through  the  tube  to  the  eye  of 
the  observer. 

The  minutes  of  the  last  meeting  of  the  Board  of  Oflicers 
and  Council  were  read. 

Pending  nominations  Nos.  893,  894,  895,  and  new  nomi- 
nations Nos.  896,  897  were  read. 

And  the  meeting  was  adjourned. 


Stated  Meeting^  March  6, 1880. 

Present,  17  members. 

President,  Mr.  Fraley,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Mr. 
Archibald  Geikie,  dated  Geological  Survey  Office,  Edin- 
burgh, Feb.  2. 

Letters  of  acknowledgment  were  received  from  the  Natural 
History  Society,  Emden,  dated  Nov.  15  (102) ;  the  Royal 
Society  of  Luxembourg,  dated  Aug.  20  (102) ;  the  Societe 
Hollandaise,  dated  Harlem,  Sept  20  (102, 103);  and  the  Sur- 
geon General's  Office,  at  Washington,  dated  Feb.  20  (104). 

Letters  of  envoy  were  received  from  the  Trigonometrical 
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Survey  of  India,  dated  Dehpa  Dud,  Jan.  20  ;  the  Natural 
History  Society,  dated  Eniden.  Nov.  15 ;  the  RojtiI  Saxon 
Society,  dated  Leipsig,  Oct.  25  ;  the  Imperial  Academy, 
dated  Vienna,  Dec.  1;  theSoci6t6  Ilollandaise, dated  Harlem, 
Dec. ;  the  U.  S.  Naval  Observatory,  and  Departmeat  of  the 
Interior,  dated  Washington,  Feb.  19. 

A  letter  respecting  Dr.  Gabb's  memoir  was  received  from 
Mr.  E..  S.  Swords,  acting  Librarian  of  the  New  Jersey  Ilis- 
torical  Society,  dated  Newark,  March  3. 

Donations  for  the  Library  were  received  from  the  Mining 
Bureau. at  Victoria;  the  Repertorium  fiir  Metoorologie  at 
St.  Petersburg;  the  Academies  at  Berlin,  Vienna,  Rome, 
and  Brussels;  the  Societies  at  Moscow,  Stuttgardt,  Ualle, 
Giessen,  Emden,  Bordeaux,  Li^ge,and  Harlem  ;  the  Swedish 
Bureau  of  Statistics ;  the  Gierman  Geological  Society  at 
Berlin  ;  the  Geological  Association  at  Dresden  ;  the  Rcvne 
Politique;  the  Grand  Ducal  Institute  at  Luxembourg  ;  the 
Minister  of  the  Interior  at  Brussels  ;  the  London  Astro- 
nomical, Geographical  and  Meteorological  Societies;  Society 
of  Arts,  and  London  Nature ;  the  Essex  Institute ;  the  New- 
York  Academy  of  Sciences;  the  Brooklyn  Entomological 
Society;  the  North  American  Entomologist;  Dr.  Wn». 
Elder;  Mr.  W.  B.  Taylor;  the  U.  S.  Department  of  the 
Interior;  the  Army  Bureau;  the  Jounial  of  Pharmacjf, 
at  Philadelphia ;  the  Cinciimati  Observatory  ;  the  St.  Louia 
Public  School  Library ;  the  Kan8aI^  Ilistopical  Society ;  and 
the  San  Francisco  Mercantile  Library  Association. 

An  obituary  notice  of  the  late  John  W,  llarden  was  read 
by  Mr.  LeBley. 

The  death  of  Gen'l  Clement  A.  Finley,  in  West  Philadel- 
phia, September,  1879,  was  announced  by  the  Secretary. 

On  motion  the  committee  ou  the  paper  of  X.  Y.  Z.  for  the 
Magellanic  pi-emium,  was  entrusted  with  the  care  of  the 
document  for  examination,  to  rejiort, 

Mr.  Ashburner  exhibited  specimens  and  photographs  of 
Oil  Sands,  and  ruad  a  paper  on  the  constitution  of  the  Brail- 


fonl  Oil  Sand  of  McKeaii  county,  Ponnsylvania.  Kemsrka 
were  luade  by  Dr.  Rogers  and  Mr.  Lesley. 

Prof.  Frazer  exbibited  his  microscopic  reflector,  made  by 
Mr.  Zeiitmeyer. 

Mr.  Frazer  then  discussed  the  principles  of  the  piobleni 
of  the  popular  15  number  puzzle  with  Mr.  Briggs. 

Pending  nominations  Nos.  893  to  897,  and  new  nomina- 
tions No3.  898  to  901  were  read. 

On  motion,  the  subject  (postponed  from  the  last  meeting)  of 
appointing  detegatea  to  assist  at  the  Centennial  Anniversary 
of  the  American  Academy  of  Science  and  Art,  at  Boston, 
H»e  referred  to  the  President,  Mr.  Pralcy,  with  power  to  act. 


^^Htnd  the  m 


meeting  was  adjourned. 


I 


On  lit  Ccnttitution  of  Iht  Bradfard  Oa  Sand.     Bi/  Chm.  A.  Athburnrr. 
M.S..  A»it.  Steond  Gaolagieal  Survey  9f  PinjuyUania.     (  With  a  plaU.) 


i  b*fort  tht  American  Philokophioal  Saeitty,    March  1, 


Kr4i 
ronslttationof  the  petroleum  sanda  of  Western  Ponnsylvamiv,  which 
WBre  dittcorercd  In  Tenaago  cuutii.y  tweiity-oiie  years  ago,  and  which 
IiKTe  evur  since  been  iiroduciiig  iiiinera!  oil,  is  ni)  iloubl  rivnilliitr  to  most  of 
our  gcolugiitB.  The  (iiieslion  suggests  itseir;  in  what  way  is  the  Bnulfiird 
mod  of  HcKcBn  county.  PenngylrAnla,  and  Cattaraugus  cuunly,  New 
York,  dlutmilar? 

Belbtv  describing  the  Btructure  of  the  sands,  permit  me  lo  give  some 
general  fltcis  showing  the  relative  per  ccntagv  of  dry  holm  and  the  out'put 
of  (he  producing  teellt  in  the  two  districts.  At  a  glance,  the  comiMrlson 
vUl  Indicate  tiut  »ume  essential  ditrerunces  must  exist  in  the  sands  and 
tBode  of  ocaurrence  of  the  oil,  to  account  for  the  diflerent  rcsulia  which 
__ta*e  iMwn  otitalned. 


siintls  in  the  counticB  of  Wnrren,  Vcoango,  Clurion  and  Butler;  of  tUlg 
number  123  were  dry  holt*  or  produced  no  oU  ;  being  8S.7  per  cent. 

In  tbe  Bradford  or  Northern  district,  there  were  duriug  the  same  yt»T, 
2536  wells  drilled  to  tbe  Bradford  oilisand,  of  wbieb  number  but  76  wen 
dry  hole*  oronlj  3  per  cent.;  being  nearly  23  per  cent,  less  than  in  the 
Venango  or  Western  district. 

The  avemge  daily  production,  for  the  first  montb,  of  the  wells  drilled  in 
tbe  Bradford  sand  was  about  30  barrels,  while  for  the  wells  in  tbe  Veniui|;ii 
Bands  it  did  not  attain  tiiat  amount.*  Wbeu  we  take  tlieac  facts  into  cnn. 
sideration,  we  can  readily  understand  wliy  there  should  have  been  SSitfl 
wells  drilled  in  the  Northern  district  to  only  475  In  the  Western. 

Since  the  beginning  of  tlie  yenr  1873,  wlien  the  Bradford  oil  horizon  was 
discovered,  there  have  been  U349  wells  drilled  in  the  district,  of  which  tSA 
were  dry  holes  or  3.77  per  cent.  From  the  moat  authentic  stalislics  wltidi 
I  cnn  gHlher  in  the  Western  district,  about  one-fourth  of  nil  tbe  wells 
wLlch  bHve  been  drilled  in  the  Venango  sands,  since  their  discovety  fn 
1850,  have  proved  dry. 

The  Bradford  sand  consists  of  a  gray  and  white  sand,  of  ahoiit  the  same 
coarseness  us  the  ordinary  beach  sand  of  the  Jcraey  coast;  cum|Hict,  yet 
loosely  cemented.  The  average  thickness  of  tlio  sand  is  about  45  fe«t, 
and  from  top  to  bottom,  the  sandy  strata  change  but  little  in  thulr  general 
character.  It  is  only  when  specimens  l^m  the  successive  layers  are  placed 
side  by  side  and  closely  examined,  that  any  difference  in  structure  can  Iw 
recognized.  The  grains  of  sanil  are  angular,  vary  but  slightly  in  slxe, 
color  and  the  quantity  of  cementing  material  which  holds  Uiem  togetber 
in  their  rock  bed. 

The  same  bomogeneousness,  which  eharacterlzca  the  vetlical  section,  is 
found  to  exist  over  a  considerable  horizontal  area.  In  fact  but  little  change 
is  found  to  exist  in  the  stinil  obtained  from  wells  15  miles  apart,  or  in  the 
sand  from  tbe  intermediate  wells. 

The  greatest  length  of  the  Bradford  district  is  18  miles  north,  SO'  eut ; 
ils  greatest  width  is  ISmllesinanorthandsouthdireetlon.  The  urea  oftfae 
territory  Is  between  100  and  110  squnie  miles.  In  ibis  area  Uic  sand  U  u 
regular  and  constant  that  if  welU  were  drilled  nl  rauduin  the  number  of  dry 
boles,  wbicb  would  be  obtained,  would  liardly  exceed  2  in  every  100.  Tlio 
percentage  of  dry  holes  spoken  of  as  being  obtained  in  the  district  includes 
those  which  were  drilled  outside  of  tlie  probable  oil  lerrtUtri/ Mul  wore 
genuine  aild-fat  imIU. 

In  the  Western  district  tbe  characteristics  of  the  Venango  aiinilsare  quile 
dilTerent.     The  third  or  Ixiltam  sand,  which  is  the  most  prtKliiclive  of  Uio 


•Some  of  the  wells  ilrllled  to  the  Vensngo  tli 
2W>0loai»a  twrrela  or  oU  per  daj-,  while 
forJ  dlnlrlet  hiis  not  eiceetleil  ns  many 
have  been   located  In  the  WcEloru  disl 
Northern  district. 


•I  have  priHtuoid  from 

e  larKtsl  well  ever  Ibunil  In  the  lltBil. 
iiiilroil,  Ttie  Inrgent  ludlvliliwl  wnlli 
rt;  the  lurueet  averngc  well*  In  tba 
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Sroup,  [b  BOmelimeB  ihin,  very  fine,  micaceous  and  muddy  wheo  tnken  from 
«lic  Blind  pump  ;  in  thia  condition  it  seldom  producea  nny  jiclrolcum.  This 
is  tlie  ulianicier  oftlie  sand  ul  Pleajmntville,  where  it  contained  only  a  truce 
^f  oil.  Tlie  lilnck  oil  of  this  district  cnme  from  what  was  known  as  the 
stray  or  spill  third,  occurring  Bome  2S  reel  above  the  regular  sand.  Where 
flic  Venango  sands  are  Formed  In  thin  inyci-s,  fine  grained  and  clayey  Iho 
«)rillcr  views  the  territory  with  suspicion. 

Note. — It  must  he  rememljered  iii  comparing  the  aonda  of  the  two  di§' 
vrtotE  that  they  belong  to  different  geologic  formalionB,  Based  on  Ulhological 
^and  tlmti graphical  fiicla,  I  make  the  Venango  oilaand  group  the  etiuivaleat 
«f  the  Red  Catskill,  No.  IX  (Old  Red  Bandstone),  while  the  Bradford  sand 
Is  ufChrmungage. 

^^^Hlte  fallowing  general  section  ahowa  their  relative  positions  : 

^^^r  (  First  sand 40  feet. 

Interval 105    ■■ 

"Venangogroup,  Catakiil,  No.  IX.  J   Second  sand 25    " 

Interml 110    " 

1.  Third  sand 35    ■' 

ci,™unj,s„.vin.  {■"•"■•'■■•■■; •"*,. 

t  Bradford  sand AS'  " 


Pee  "  Oil  Sands  of  Peona.."  Franklin  InBtitute  Journal,  April  1878,  also 
"Bradford  Oil  District,"  Transactions  American  Institute  Mining  Engj. 
Kcers,  Vol.  VII ;  by  the  Aulhor. 

The  accompanying  illuslrailon  shows  n  typical  speclnien  of  a  good  pro- 
ducing third  aand  in  the  Venango  group  and  a  spedmen  of  Brudford  sand, 
Stich  as  might  t>e  taken  from  any  of  tiie  producing  wells  in  the  Nurthurn 
dislrict.  A  productive  Venango  sand  consists  of  a  white,  gray  or  yellow 
pchblc  mck  ;  the  pchhlcs  being  loosely  cemented  together  and  genumlly 
bedded  In  line  sand.  The  rock  is  open  and  porous.  The  interstices  hc- 
twpcn  rlic  |>ebblM  and  sand  grains  are  extensive  and  capable  of  containing 
m  large  bulk  of  oil ;  but  this  character  does  not  maintain  itself  over  any 
extended  area.  Areas  of  such  siind  are  small  and  scattered  and  are  sepa. 
iftted  by  land  beds.  (MMsessing  a  character  belonging  to  the  unproductive 

The  Venango  sands  are  not  homogeneous  over  any  considerable  nrcn  and 
ate  Optjuently  very  heterogeneous  in  section,  The  thickness  of  the  sand 
«Brl<«  1  In  one  locality  the  upper  part  of  the  sand  may  be  iwbbly  and  of 
productive  character  and  the  tower  part  fine  and  conlain  no  oil,  while  but 
a  short  distance  away  the  conditions  may  be  reversed. 

Such  then  are  the  principal  features  of  the  two  great  oil  producing  rocka 
itPennsylvanla. 


Xwiey.I 
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Eeirume.  Tbe  Bradrord  sand  <b  floe  but  porons  :  ninitant  in  tliicknra* : 
homogpneouB  id  section  ;  tbe  pliaracter  or  Ihe  BuclionB  remiiiDing  Ihe  same 
ovef  a  Tery  wide  area. 

T!ie  Venango  aanda  are  sometimes  coarse,  peblily  and  porous,  and  soiik- 
timcs  flne,  compact  and  clayey;  variable  in  thickness;  heterogenenu» in 
section  and  subject  to  andden  changes  In  very  short  distauci-s. 

Tbe  dittfereaco  In  the  atruclure  of  tlie  sands,  when  eousidered  in  connec- 
tion witli  their  relative  productiveness,  is  a  stnnig  argument  In  suppon  of 
the  view  which  has  been  accepted  by  the  bM  iaforvie/t  of  our  gculogists 
that  the  sands  are  only  reservoirs  or  sponges  which  serve  to  hold  tbe  ««1, 
coming  almost  entirely  from  an  infeiinr  formation  to  which  It  is  indigenoos. 

The  conditions  under  which  tliese  two  sands  were  dci>osiled  must  hava 
been  essentially  different.  The  Venango  sands  were  tindonhtedlj  shore 
and  shnMow  water  deposits.  The  currents,  by  whicli  the  sediments  fann- 
ing the  group  were  transported,  were  evidently  rapid  and  shiAing-  It  has 
l>ccn  suggested  that  the  sands  may  have  been  laid  down  in  a  river  bei 
This  would  necessitate  dry  land  at  the  time,  on  either  side  of  Ihu  lerti- 
lory  where  the  sands  are  at  present  found. 

Tiie  Bradford  sand  was  possibly  deposited  in  deeper  water,  liy  a  slower 
and  more  constant  current.  It  does  not  bear  any  evidences  of  being  a 
shore  deposit,  but  was  probably  formed  In  a  hay  or  estuary. 


itiiry  Tfiitifs  of  [fit  Late  John  W.  Ilardtn.    By  J.  P.  Letley. 


{Bead  bffort  the  .l/n 


1  PhiUnophkat  Boiiely,  March  5.  1880.) 


John  W.  Harden  was  born  at  Leicester,  England,  Juno  lOch,  1816,  and 
died  at  Phliadelphia.  November  8th,  1879. 

He  was  versed  in  the  arts  of  Horticulture  and  Floriculture,  anil  for  a 
namtwr  of  years  followed  them  professionally.  Was  especially  auffessrul 
in  designing,  oruainentiag  and  laying  out  oalatee,  notably  those  at  Hon. 
Capi.  Cuat.  Wormleybury,  Hcrtlordshire  and  Sir  Ralph  Howard.  Ban., 
Craven  Cottage  on  the  Thames. 

He  commenced  practice  as  a  Mining  Engineer  In  I94ft,  and  in  Ibat  year 
took  the  management  of  the  Hawkesbury  Colliery,  near  Covcnlry,  Eng- 
land. He  was  the  means  of  introducing  into  the  Warwickshire  awl  Arid 
most  of  the  modern  improvements  at  that  time  only  in  Ds«  a1  the  beet  col- 
iieriee  iu  the  North  of  Bngland.     Wire  ro[M!s  look  the  place  nf  liump  ropw 


*^<*  [Leiley. 

and  diains,  guides  and  carrinses  were  introduced,  h\th  speed  direct  adlng 
boiniag  cns'iaeB  replacing  the  Blow,  geiired  maclilne  of  the  condensing 
type.  These  Improvemeata  required  corresponding  racllitlev,  and  extended 
opemtions  under^ound,  so  [lint  much  larger  areas  of  miDeral  wire  by 
those  means  won  through  one  Bhan. 

He  left  this  colliery  in  1857  for  ilio  purpose  of  sinking  the  New  Shafls 
for  the  Exhnll  Coal  Company,  Tor  winning  the  coat  and  ironstone  nnder- 
lylng  the  Blnkeslcu  eslate,  to  the  dip  or  the  Hawkesliury  Colliery.  He 
succeeded  in  passing  the  waterbearing  strata  and  reiiching  cnttl,  alihcugli  a 
ronner  attempt  liy  others  had  thilcd.  He  here  met  with  an  aeeldent  fVoin 
which  it  was  thought  he  could  not  recover.  In  descending  the  shaft  he 
was  caught  hetween  the  mrrlage  and  surface  plate ;  receiving  injuries 
alHJUt  tlie  head  and  face  which  disfigured  him,  and  no  douht  shortened  his 
tire  many  years.  After  his  recovery  he  made  a  profenional  lrl]i  to  this 
country,  from  which  he  derived  so  mticli  benefit  that  he  delermiDed  to 
settle  In  America,  and  did  so  in  18IV>.  and  for  a  time  had  charge  of  lbs 
Anthracite  Mines  of  the  Plymouth  Coal  Company,  In  LuKome  county, 
Pennsylvania. 

In  1S0O,  he  with  his  sods,  eslahlished  and  maintained  a  large  professiimal 
practicu  in  Wilkcsbarre  until  1870,  when  he  removed  to  Philadelphia. 
Oontlniiing  practice  until  physical  disability  confined  him  to  the  house. 
Ills  last  n-'pnrt  was  made  in  August,  1974,  for  the  Cameron  Coal  Compitny. 
He  retained  all  his  faculties,  and  continued  to  give  advice  up  to  wltliin  two 
weeks  of  bis  death. 

He  was  married  three  times,  and  lettves  a  widow  and  two  children,  bc- 
^es  four  grown  sons  by  his  flrst  marriages. 

He  was  a  member  of  the  North  of  England  Institute  oT  Mining  and 
Mechanical  Engineers,  the  American  Philosophical  Society,  and  rho  Amer- 
ican institute  of  Mining  Engineers. 

Hy  a»pmiDtance  with  )Ir.  Harden  commenced  on  board  llie  Liverpool 
steamer  in  the  autumn  of  18B3.  I  was  going  to  maiie  a  special  iuvcstiga- 
tlon  of  the  alleged  success  of  a  new  process  for  hardening  tlie  heads  of 


n  of  the  Bessemer  experiments  in 
a  returning  from  the  Juirney  to  which 


rails,  wliich  led  r 

Tvions  parts  of  Europe ;  and  he  1^ 

I  hare  already  alluded. 

His  face  was  disfigured  by  the  terrible  Injuries  it  bad  received  ;  but  that 
could  not  conceal  the  dignity  and  amiability  which  was  natural  to  It,  He 
waa  attractive  in  all  respects,  and  I  soon  found  the  utmost  satisfitctlon  in 
our  Lniorcourse.  Sir  Henry  Holland  vras  oar  constant  companion  in  our 
walks  on  deck.  an<l  it  would  be  hard  to  say  which  of  the  two,  unlike  as 
Uiey  were.  Inspired  one  with  more  pleasure. 

No  one  could  lung  know  Mr.  Harden  without  loving  him  and  confiding 

In  him.     His  judgments  of  men's  motives  were  kind;  his  criticisms  ot 

^^bdr  acts  tem)Kred  by  justice  and  guided  by  a  long  experience ;  his 

^^^bloDS  were  liberal  and  manly  ;  his  business  decisions  were  gravely  and 


coQClaely  exptemed,  ftfter  s  dote  and  ty^emalie  statemeal  of  aH  the  ftot 
of  the  cMe^aAer  penonsl  enu&iaAlloii.  He  impiewed  eveiy  oiie  with  the 
fMling  that  thej  wen  detUng  wHh  «  maa  wlio  ptofened  to  know  only 
certain  things,  and  to  luow  these  beeaose  he  liad  need  or  made  opportnni- 
tieeforlearaingtlieni  well,  before  lie  ^^ofce  of  them.  HieopHi^tiieeB  wae 
80  evidently  ingrained  that  it  ae«ned  to  liold  no  relatloiii  with  either  an 
educated  sense  of  doty,  public  opinion,  or  bnalness  interests ;  and  the  per* 
Ibct  straightforwardness  with  which  lie  treated  eveiything  and  everybody 
gave  to  his  carriage  and  dmneanor  the  air  of  noMlity* 

These  traits  of  character  with  wliich  I  conld  not  help  bdag  graaUy  im* 
pressed  during  our  Toyage,  and  which  merely  ma^  me  at  that  tlibe  tek 
upon  my  companion  of  a  week  as  one  of  the  finest  i^iecimeiis  of  msfi  I 
would  be  likely  to  encounter,  became  in  after  years  tile  bssie  of  Ik  wiim 
friendship  betweoi  us. 

In  the  following  year  I  was  called  upon  to  designikte  the  SuperiatettdoU 
of  an  eztendye  colltery  near  Wilkesbarre,  to  eqidp  whidi  it  W9M  iteom* 
sazy  to  make  both  sinkings  and  buildings,  lay  ndhrays  and  throw  a  large 
bridge  across  the  Susquehanna  river.  I  was  fortunate  enoai^  to  iaduoe 
Mr.  Harden  to  accept  the  responsible  position,  and  lie  loek  thli't>ppor- 
tunity  to  settle  with  his  sons  in  America.  Had  his  acddeat  of  t&$B  not 
implanted  the  seeds  of  paralysis  in  his  brain,  we  should  not  now  be 
kmenting  the  long  suflforinp  and  death  of  a  remaikable  man ;  for,  during 
a  number  of  years  he  acquired  a  reputation  among  our  coal  and  iron  men, 
which  would  have  placed  him  foremost  among  profesaional  experts  of 
Mining  Engineering  in  Pennsylvania. 

His  physical  energy  and  endurance  so  well  supported  his  iniellectual 
ability  ;  his  long  exi)erience  was  so  completely  at  the  command  of  a  good 
judgment ;  the  warmth  of  his  heart  colored  so  charmingly  his  inflexible 
and  proud  integrity ;  while  natural  force  of  will  and  earnestness  of  pur- 
pose made  his  executive  plans  rapid  and  direct,  and  his  methods.  Bo 
tlioroughgoing  as  to  be  the  reverse  of  that  penny  wise  pound -foolish, 
hand  to  mouth  manner  so  common  with  Americans,  ^that  life  alone  failed 
to  the  establishment  of  his  fame  among  us. 

Such  was  the  man  whose  name  stands  worthily  on  the  list  of  members 
of  our  Society. 
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Astronomical  Approximations.    II,  TIL    By  Pliny  Earle  Chan,  LL.D.y 
Professor  of  Philosopliy  in  Ilaverford  Collef/e. 

{Read  before  the  American  Philosophical  Society^  Jan,  2, 1880.) 


IL   Velocity  of  Light,  and  Kirkioood's  Analogy, 

The  cosmical  undalations  should  produce  effects  at  every  centre  of  in- 
ertml  reaction,  which  would  furnish  data  for  approximate  determinations 
of  the  velocity  of  light.  We  have  seen  that  the  favorable  central  position 
of  the  Earth,  in  the  belt  of  greatest  condensation,  leads  to  a  simple  equation 
for  Sun's  apparent  diameter  and,  therefore,  for  finding  the  quotient  of 
Earth's  distance  from  Sun  by  Sun's  semi-diameter.  The  accuiacy  of  the 
result  is  confirmed  by  other  inferences  which  may  be  drawn  from  the 
same  data. 

Kirkwood's  Analogy  may  be  formulated  tlius : 

^^•*Y  X   C'°)    =acon8tant (1.) 

Let  P^  denote  Sun's  semi-diameter  ;  p^,  />„  etc.,  the  mean  vector-radii  of 

the  several  planets  (Mercury,,  Venus^,  etc.);  /^,  mass  ;  t,  time  of  rotation 

synchro! '-'IS  with  revolution  at  Laplace's  limit ;  >».  number  of  rotutjons  in 
>o  orbitat'f€Jvolution8  synchronous  with  primitive  solar  rotation  ;  t?,,  velocity 

A 

of  light;  tJ^,  velocity  of  revolution  (/^r)  at  the  surface  of  planet^;  r, 

plwietary  radius ;  the  subscript  figures  being  applicable  to  /^.  t,  5^,  <?,  and 
rt'-  The  actions  and  reactions  of  light- waves,  between  the  nucleal  centre 
(Sun)  and  the  principal  centre  of  primitive  condensation  (Earth),  lead  to 
the  eqaation,  similar  to  Kirkwood's : 

('y^C')=C)'^c)r (^•) 

For  Earth,  p^=-  p^  =  2l4.o4/>o ;  ''n  =  -'a  =  3CC.2oG>„;  r^  =  t?,  =  .0012- 
883rs;  t?.  =  214.54iOo  -^  497.83  =  .43090/V     Substituting,  and  taking  the 

square  root  of  equation  (2),  we  get : 

214.54'^  _  .00l2383r3        ^o  .3  v 

'306.256  -  ;4309G.^o    ^  ^« 

If  we  designate  density  by  ^,  mass  varies  as  r^'\  or  a«  the  square  of 

r  dm         /  ra        ro\       / 1  vear  \'' 

:;.    Therefore  ^  =  I    '  "^     'J  =  I  -   '—3  -  5074  sec.  J  =  8.9175. 

«  ^0         Vfi'o         ^»/       V  214.54-  ' 
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X  8.9175 


=C^) 


Substituting  in  (3),  dividing  and  reducing: 

•  214.54^  .43096 

366.256         .0012383 

108.155r,  =  />o  =  428,600  miles. 

jO,  =  214.64/>o  =  91,950,000  miles. 
v^  =  pj-^  497.83  ==  184,710  miles. 

If  we  suppose  Sun  to  contract  till  Laplace's  limit  would  correspond 
Sun's  present  equatorial  radius,  the  foregoing  equations  would  all 
ducible  from  the  following  : 


-O.) 


/^»fl 

«1 

f^^ 

'l 

Idy 
.11624  dy 

4.907 


-C5.) 


"    184,710 

/i^  =  823,850/i, 

In  these  first  approximations  no  allowance  has  been  made  for  Mbital 
centricities,  or  for  disturbances  by  the  principal  planets.    I  am,  there tf^ 
inclined  to  attach  more  importance  to  the  following  methods. 

The  equivalence  of  luminous  action  and  reaction,  between  the  na^^^ 

centre  (<r^,)  and  the  principal  centre  of  primitive  condensation  (c,),  is  sh 


\ 
n 


ss 


by  Earth's  still  retaining  one-half  of  the  original  rupturing  force.     Ace?*  ^  ^ 
ing  to  Stockwell,  Earth's  mean  eccentricity  is  .0338676.     If  the  rupta 
locus  is  represented  by  mean  perihelion,  since  the  suixirficial  velocit^"^ 
rotation  in  a  a)ndensing  nebula  varies  invei*sely  as  radius,  the  ruptu  S' "■■      = 

veltx^itv  was  limes  the  mean  velocit\\     The  constant  solar  e 

.9661324  ^ 


tlon  ^"  "*  —  r,.  would  be  satisfied  in  .9661324  x  h  yr*.  if  we  look  onl  ^ 
2  a 

solar  iir.ivity  at  the  corresiwnding  nucleal  surface,  or  in  .9661324  yr.,  if 

hK>k  to  initial  terrestrial  gravity  as  one-half  of  corresponding  solar  gra^^ 

r^  ^--  .%Gi:3-24  X  365.256  X  86400  x  ?|-^®T-*  =  185,287  mHes.  j 


-to 
we 


J 


/„  --z  4i)7.S3r,  =  92,242,000  miles. 

In  etiuation  (4).  if  we  substitute  Earth's  mean  solar  day  for  the  side 
day,  we  get : 

/>,  =  /^<^-'»6\  428,600  =  429,200  miles. 

'        \365.256/ 

/>,  =  92,070,000  miles.  ) 

©.  =  184,970miles.       ^ 

By  the  well-known  laws  of  elasticity,  M,  the  solar  moduluM  of  ligh  "^  — '  . 
the  height  of  a  homogeneous  aethereal  atmosphere,  at  Sun's  surface. 


(•) 


or 


icb 
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would  tRLuaniil  unilulationB  wiih  tlie  velwily  ofliglil 


0  —  ili.rjOOp^.     For  r 


•C:)'' 


I.  is  .4300ftrv  and  « 


„  2T/.,  x(214.54)i   ^  214.Mjn,  _ 


.00003563/',    If 


S65.S5U   X  86400 

Hie  c^clltnl  VBriBtions  of  ftlwrnniely  increftBlng  and  diminislilng  Bttess,  lo 
wlifcli  every  parLicle  of  tlie  Sun  is  ex[x>8cd  during  eiicit  half-rulntion,  arc 
duelo  llii!Vc'locityofliglit,UieeqiiiHioDs,  ?!!_'?=  r,.  and  I's,,,^  =  .OOOB- 
SS83i«,  giv, 


ff,  =  .0000003tlH2/'o 

:  2_>Cj«™8/'o  ^  a.302,050  8ec.  =  36,480  dy. 


(8.) 


ncontlDual  dlsiurbunceBtit  Sun's  BUrface.  and  the  combined  influences 
to  rotaii'm  and  revnlullnn  upon  epau  near  the  solar  equator,  muke  It  Im- 
posBitiln  to  find  tJie  eiact  value  of  t^  by  direct  observation.  Laplnce'a  eati- 
m&le  WM  2aj  dnyi:  Carringtiin's  2ri.88  daya.  According  to  liis  oljserra- 
thmi,  "near  the  equator  tlio  iMrlod  was  about  35.3  days,  while  h  was  a  day 
longer  in  30'  lalilude.  Moreover,  the  p«riod  of  rotation  seems  \o  he  dif- 
ftr«ot  al  ilifferent  times,  and  to  vary  wltli  the  frequency  of  the  spiiiH.  But 
tliebiwsnf  these  vaiiatlona  are  not  yet  cslnhlished.  In  consequenreof  Iheir 
esiaienee,  we  cannot  flx  any  dctinite  time  of  rolatioD  for  IhcSun.  as  we 
mn  for  the  Earth  and  forsome  of  the  plancU.  It  varies  at  itiSlKcnt  times, 
and  under  different  circumstances,  from  W  to  3SJ  days."'  • 

It  is,  therefore,  impossible  now  In  assign  any  more  probable  value  lo 
^  than  Ihe  one  which  I  have  deduced  thooretically  fhiin  the  stress  of  luoii- 
ftOUB  waves.  If  future  observations  should  lead  to  Ihe  acceptance  of  a 
period  which  is  either  slightly  leaa  or  allgblly  greater,  tbe  diitcrepancy  can 
be  easily  accounted  for,  either  by  orbital  aeceleniiion  or  by  iiieriial  reaiat- 
knce  and  reiardaiion. 

If  /'■  represents  Stockwell'a  determination  of  llio  centre  of  the  belt  of 
greatest  condensation  (1.010878,",  —  318.I8,o„)  and  If  we  BUpiiose  a  simi- 
Itully  of  action  and  reactloD  at  the  nucleal  centre  (Sun's  centre  :^  Cp)  and 
U  llie  dense  belt  centre  («,).  ' 


(474rilK)  X  1.010878  X  :il4.r)4)i 


^   A  ^  aT,78ff,, 

I  />,  =  S14.B4/',  =  Ba.S20,000 
f>9.  =  188.860  miles. 


27.783 X. 01 7-5X3003.8  =  431,330  miles. 


Chase.] 


428 


[Jan.  2, 


The  influence  of  luminous  undulation  is  also  shown  by  the  principal 
planet  of  the  light  belt  (Jupiter),  which  is  also  the  controlling  planet  of 
the  system.  For  the  time  required  by  light,  to  traveree  the  linear  orbit 
{4p^)  which  would  be  synchronous  with  Jupiter's  orbit,  is  equivalent  to 


the  time  of  satellite  revolution  at  Juplter*«  surface 

4  X  5.2028  X  497.829  =  10360.24  =  2r:jTA 

'l_/10360Y_^()Q^2 
(\        V10043/ 

^JL  =  (1047.875  --  1.0042/*  =  9.9485 

^  =  1047.875  ^  (9.9485)2  =  10.587. 
ffh 


O'vl) 


=  11.86  X    865.256  K  24"  -^  9"  55"*  26'.  5»  =  10477.56. 


K.i 


—  =  (10.587  X  9.9485)^  X  688.84  =  7C69.5 


V, 


h.  =  2A^-^  9*  55~  20*.5  =  2.4183. 
h 

Substituting  in  (2);  (5.2028  X  214.54)'  -^  (10477.56)^  =  ^|^-^"ff  x 


(    '-Vx'^"^> 

V2.4183/     ^  n    r 


/•„ 


■3F«U!plyinir  bv  ''^  ~  0.9485,  and  reducing  ;  137718750  = 

n 

P^  =  108.83r,  —  409,300  miles. 
r^  —  214  r)4."o  --  0-2,100,000  miles. 
c    —  .43000/'o  =  185,000  miles. 


»>=(;:)■ 


.(10.) 


J 


<  < 


The  expcriment.s  which  are  now  in  progress,  for  measuring  the  velocity 
of  light,  may  lend  interest  to  the  following  comparative  tabulation,  in  kilo- 
meters, of  some  of  the  most  important  approximations  to  the  velocity. 

TJy  Measurement. 
Maxwell  (Electricity), 

Ayr! on  and  Perry 
Foucault, 
Michelson, 
'Cornu, 

P*j  the  Nehular  ir3'pothesis. 
From  Kirkwood's  Analogy,  (4)  297,254  kil. 

(7)  207,672    " 
•♦     Jupiter's,  density,  (10)  297,720    ** 

"     Earth's  mean  perihelion     (0)208.182    " 
••     Primitive  condensation      (9)299,088    '* 

*Thl.s  is  the  time  of  Jupiter's  rotation,  ns  given  by  Profe.«^or  Asaph  Hall. 


288,000  kil. 
298,000    " 
298,360    " 
200,820    " 
300.000    " 


1IJ80.1 
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All  the  elements  for  the  foregoing  calculations  can  be  measured  with 
much  greater  accuracy  than  the' solar  (yarallax,  the  position  of  the  moon's 
centre,  cometary  disturbance,  or  any  other  similar  astronomical  data.  The 
identification  of  luminous  and  electro-magnetic  action,  by  Weber,  Kohl- 
rauBch,  Thomson,  Maxwell,  and  Perry  and  Ayrton,  together  with  Peirce's 
investigations  of  the  influence  of  repulsive  force  in  the  miniature  world- 
building  of  cometary  nuclei,*  lead  me  to  hope  that  further  research  will 
show  what  modifications  are  needed  in  order  to  secure  exact  astronomical 
measarcments,  by  means  of  the  equal  action  and  reaction  of  opposing 
forces. 

///.   Controlling  Centres. 

The  principal  centre  of  gravity  in  the  solar  system  (Jupiter-Sun),  is  at 

5.3028  X  214.54/>o  -^  1047.88  =  1.06522/>o.     The  ratio  of  synchronous  lineal 

2 

and  circular  orbits  =  — .     The  wave-velocity  which  counteracts  Earth's 

semi-diurnal  variations  of  stress,  is  t?,  =  ^^•-—  ^  ^?-^^  =  261.76  miles. 

^  5280 

Equating  radial  (numerator)  and  tangential  (denominator)  influences,  we 

find: 


1.065/', 


V    —  180,025  miles. 


'"s 


(1.) 


/',  =  92,600,000  miles. 

At  any  given  distance  from  cosmical  centres  the  orbital  influence  is  pro- 
portioned to  the  mass.     Hence  the  equation  : 

V. 


A 

-   X 

1^ 


186,025/    1        ^31^5^ 
261.76  \5.2028 


f'n 


/^.1 


=  811.56  X  1047.88  =  326,500 


(2.) 


A  similar  reciprocity.  Introducing  some  ftirlher  interesting  considerations, 
may  be  found  by  looking  to  the  centre  of  reciprocal  nebular  rupture,  Nep- 
tune's secular  perilielion .  Adopting  Stock  well's  value  of  Neptune's  greatest 
eccentricity  (.0145060),  and  taking  the  mean  between  Stockwell's  (30.03386) 
and  Newcomb's  (30.05487)  estimates  of  Neptune's  mean  radius-vector, 

Neptune's  secular  perihelion  {o^)  is  at  8~Vs-     Both  the  linear  centre  of 
oscillation  and  the  collisions  of  subsiding  particlesf  tend  to  produce  cosmi- 

*  Trans.  Amer.  Acnd.,  1859. 
iAnie,  xvil,  100. 


« 
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cal  aggregations  at  — r.    This  tendency,  considering  o'  as  a  centre,  would 

8 

rix  tlie  boundary  of  the  belt  of  retrogradely  rotating  planets  at  —  «*  =  ^A^s  = 

o 

9.8695/'3,  or  between  Saturn's  mean  and  aphelion  positions,  so  that  Saturn 
well  represents  the  surface  of  the  belt  of  directly  rotating  planet&     When 

the  rotating  wave-velocity  (ir)  was  operating  in  Saturn's  orbit  (a*  -^  )  ^'^ 

orbital  velocity  |  —  j  was  found  at  |  —  =  r  l/'j,  or  in  the  asteroidal  belt 

(3.142),  nearly  midway  between  the  mean  periheli(m  of  Mars  (1.403),  and 
the  secular  perihelion  of  Jupiter  (4.886),  and  also  nearly  midway  between 
Earth's  secular  aphelion  (1.068),  and  Jupiter'smean  distance  (5.203),  as  well 
as  between  the  mean  aphelia  of  Venus  (.774),  and  Jupiter  (5.519).  The 
next  change  of  wave-rotating  to  orbital  velocity  brings  us  to  Earth,  the 
central  and  greatest  mass  in  the  belt  of  greatest  condensation.  If  we  start 
from  2"^,  the  surface  of  early  subsidence  which  would  give  orbital  velocity 
at  ^t  all  these  relations  may  be  embodied  in  the  equation  : 


Vo  VU fJ 


=  6^' 


(3.) 


/688.84Y  ^  ?5.  ==  59.217 
Vl6  982/     ^  ^0 
27.785.73  =  g^ 
By  Eq.  II.,  (9);  p^  =  92,540,000  miles. 

//(,=  329,200/^-.,  J 

The  action  and  reaction  between  the  reciprocal  centre  (Neptune)  and 
the  centre  of  condensation  (Earth),  are  also  shown  in  the  ratio  between  Tj 
and  the  velocity  of  terrestrial  rotation  (?rj^: 

r.,         4.907 


,289 


=  16.982 


?r, 


^—  — 

l>j  _  329,200  _. 
/^  ~~    16.98T 


(4.) 


19,385 


Newconib's  estimate  for  '_2.,  as  deduced  from  observations  on  Neptune's 


iu 


satellite,  is  19,380  dz  70.     By  combining  (4)  with  Eq.  (11)  in  "Further 
Conlirniations  of  Prediction,''  *  we  find  the  equation  between  moments  of 

reciprocal  rotation  ( —^  »viitl  times  of  synchronous  rotation  and  revolu- 
tion I  2  ~  y'  -'-  I  : 


*Ib.  .\viii,2n. 
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/^s  P^  f^i  <o 

19,385^^'  _  829200  X  5074  sec. 
829,200/»3'  ""  1  X  31558150  sec. 
/>g  =  29.9936/>, 


(5.) 


Tbe  Saturnian  orbit  embraces  the  primitive  centre  of  rotating  inertia  ; 
Saturn's  mean  position  Laving  been  influenced  by  tbe  locus  of  reciprocal 
rupture  (Neptune's  m,  p.*),  tbe  two  chief  points  of  incipient  condensa- 
tion (Jupiter's  8.  a.  and  Saturn's  8.  a.),  and  tbe  mean  positions  of  tbe  other 
planets,  as  will  be  seen  by  the  following  table,  in  which  Sun's  mass  = 
10.000,000,000  : 


f^n 

Authority.       Pn-hP^ 

Authority. 

11  P^ 

1.  Meroary, 

2.055 

En  eke,                    .3871  m. 

Leverrier, 

308 

2.  Venus, 

28,406 

Hill,                         .7233  m. 

Leverrler, 

12,246 

S.  Earth, 

dO,0OO 

Newcomb,            1.0000  m. 

Leverrier, 

30,600 

4.  Mars, 

3,233 

Hall,                       1.5237  m. 

Leverrier. 

7,506 

5.  Jupiter, 

9.513,087 

Bessel,                  &5193 «.  a.          Stockwell, 

290,688,800 

8.  Saturn, 

2,855,837 

Bessel,                 10.3438 «.  a.          Stockwell. 

805,528,600 

7.  Uranus, 

«2.478 

Newcomb,          19.1834  m. 

Newcomb, 

162,837,000 

a,  Neptune, 

515,096 

Newcomb,          29.7822  m. 

p.        Stockwell, 

456,140.000 

Vlfip'   :    l)j^'-p. 

-/x  —  18,416,692 
->/»^  —  1,215,247,560 

•  •«>•>■••>>>... 

(6.) 

1 

>•••*.  \vr.  J 

v/2>^>2_^  2)^  =  9.517     J 

Saturn's  mean  radius- vector  is  9.589.^,.  The  above  result,  therefore, 
indicates  a  slight  preponderance,  beyond  the  orbit  of  Neptune,  of  the  un- 
known cosmical  matter  in  our  system.    If  the  influence  of  all  this  un- 

known  preponderance  is  equivalent  to  that  of  a  mass  about  —  as  great  as 

4 

Earth,  at  the  locus  of  incipient  subsidence  (2<^  =  Q^^p^),  the  mean  moment 
of  nebular  rotation  of  each  planet  is  represented  by  Saturn's  mean  position. 


/* 

m{p^   :  />,) 

/y 

1 

.3871 

308 

2 

.7283 

12,246 

3 

1.0000 

30,600 

4 

1.5287 

7,506 

5 

5.2028 

258,317,647 

6 

9.5388 

259,852,941 

7 

19.1884 

163,837,000 

8 

30.0839 

465,444,000 

X 

59.2170 

76,446.000 

*a,  aphelion  ;  p,  perihelion ;  m,  mean ;  «,  secular. 
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-^'1  =  13.440,100 
Ifip^  ==  1,222,948,248 
v/2:rl^2"ll'2>x  =  9.539 


\^ 


The  ratio  of  Uranus  Xo  Neptune  appears  to  have  been  determine  by  the 

incipient  condensation  of  tlie  system.    For  orbital  velocity  is  proportion  -^ned 

io  I  —\   ;  therefore,  for  any  constant  initiator}'  velocity,  like  c  ,  mi 
V  />/  ^ 

proportioned  to  the  radius  of  equal  orbital  velocity,  or  inversely  to 

2 


u 


power  of  the  velocity  of  reciprocal  orbital  revolution,  or  to  the 

root  of  the  distance  from  the  Sun.     Designating  tlie  locus  of  incipient  c     — 
densation  (Neptune's  secular  aphelion)  by  ^o  ,^we  find 


the 
— u^ie 


Ai,(30.4696)*  = /V  193S5 


(19.1834)* 


-  ^ 


^i?  =  22618. 

Newcomb's  estimate  of  ^^°  is  22600  d=  100. 

The  inner  retrogradely-rotating  planot  (Uranus)  is  connected  with  t- 
belt  of  directly-rotating  phincts  by  the  two  proiwrtions  : 


P; 


20.044  X  1047.S8 
.IMiOl 


=  225:'.0 


/^  :  !h  ••  '  Voa.  :  '.'0  3) 
Po 

22.j:iO 


^^°       :   P»  :  :  ,214.54  :  ^  1.019256 


Po 


!U 


214.54 
\l.011).i5G 


X  22530  =  326,900 


(10. 


Inequation  (0),  /^a  21  =  Earth's  mean  perihelion;  l'ii,^=  niciin    aphel 
ion  of  Uranus.     In  equation  (10),  ?^^  ^.  =  velocity  of  projection  at  tlie  nieai 

perihelion  centre  of  gravity  of  Sun  and  Jupiter  (5.2028  X  214.54  \  .956i* 
--  104T.HS  ---.  1.019256);  r^.^^  ~  Earth's  mean  orhital  velocity.     The  inthi— 

ence  of  Jupiter's  mean  perihelion  position  will  be  further  shown  in  llit^ 
following  comparisons  (13,  14). 

In  the  early  ellipsoidal  or  truncately  paraboloidal  nucleus  indicated  bv^ 
Peirce's  cometury   and    meteoric    researches,  of  which  Umnus  (19. 1836^ 
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repnsenU  the  periliellon,  and  Ncptone  (30.031)  reprcEents  llio  aplielion, 
Juiilwr'b  mean  aplielion  (S.4274)  was  central. 

The  centre  of  reciprocal  rupture  {Neptune's  secular  aplielion  ^^  30.47), 

tin  pnralHiloUlal  centre  (Jupiier's  secular  Hplielion  —  5.52),  and  tl>e  ctntrt- 

oftlie  dense  bell  (Eimh  =  l),  are  connected  liy  ilie  geometrical  piflporion 

:  :5.53  ;  ;  5.53  :  30.47 (U.) 

Tliu  ninasis  at  the  centres  ot  rolary  Inertia  (Saturn),  and  or  early  nebu- 
iMlty  (Jupiter,,  are  proportioned  to  llielr  respective  gravllaitQ!;  tendencies 
towards  ilie  nucleal  centre  (8un|.  or  Inversely  proportioned  to  the  squares 
of  their  veclot-rridli,  sii  tliwL  their  priniilive  momeiits  of  rotary  inurliii  were 


/V» 


=  /Vb 


■  1047.88  •  -^     -     -  J12.) 

{!_•  ^  8533.3 

BcemVi  Tulae  Is  3301.0,  bo  tliat  tlie  theoretical  inuBS  is  about  .000  loo 
small.  TkU  iipproximatiaD,  which  was  first  pointed  out  l>y  Prnressor 
Stephen  Alexander,  convinced  me  that  all  the  coBmiral  iiiiiBSca  inuet  be 
determined  hy  ascertainable  laws,  and  thus  led  me  to  the  results  which  iiru 
embodied  in  the  present  and  previous  communications. 

The  ratio  between  the  innssos  nl  the  centre  of  rotary  inertia  (9atnm), 
and  at  the  centre  of  greatest  condenxatioD  (Eartli),  appears  to  have  been 
dctermlnod  by  Jui>iter"s  perihelion  influence  and  by  cenlriftigal  force,  since 
the  masses  vnry  nearly  InTorsely  ns  their  gravitating  tendencies  towards 
Ito  Still,  or  directly  as  the  s(|uares  of  their  vector  radii. 


I 


ftP, 


Hi  =  320.601 


■ttie  ratio  between  Iho  maasea  at  liie  nucleal  centre  (Bun),  and  at  the 
csntreor  prlniilive  nebulosity  |  Jupiter),  combines  the  projectile,  the  cen- 
triftigBl,  and  the  square  of  the  centrljietal  ratios,  time  illustrating  ihe  ther- 
Biodynamic  law  llial  equal  quantities  of  heat  corresjiond  to  equal  incr 
ottiivka  in  simple  gases. 


ft.'' 

^^Ka  AHBR. 


=(s)''S -(£)■(:;)■ 


itrtAjgnl  ratios  between  Saturn  and  Earth  (IS',  and  the  centripetal 
iveen  Saturn  and  Jiipllor  (12).  am  further  ilhiBirnied  by  the 
fl.  soc.  XTUi.  105.  3d.    phistsd  teb.  28,  18S0. 
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vector-radii  of  the  centre  of  inertia  and  the  centre  of  nebulosity.    For, 

9  2 

if  we  lake  a  locus  at  —  of />,,  p^^  is  at  —  of  the  locus^  or  at  the  centre  of  sub- 

11  o 

sidence  collision  and  the  centre  of  linear  oscillation,   while   the  locus, 
itself  is  at  the  centre  of  projection  due  to  Saturn's  spherical  «m  v/eo- 


(-'S=ft) 


A  of  9.5388  =  5.20298 (15.) 

This  approximation  gives  a  value  for  Jupiter's  mean  radius-vector  which 
is  only  about  -  ^  of  one  per  cent,  too  large. 

In  the  dense  belt,  the  moment  of  rotary  inertia  (/V*)  of  Mars  (7,506)  i 

—  of  Earth's  (30,600),  while  that  of  Venus  (12,246)  is  .4  of  Earth's,  thui 
4 


indicating  the  influence  of  Sun's  mean  spherical  moment  of  inertia, 
expanded  to  Earth's  orbit.    The  uncertainty  with  regard  to  Mercury's 
is  too  great  to  warrant  any  present  speculation  as  to  its  origin,  or  its  in-- 
fluence  on  the  stability  of  the  system. 
The  principal  considerations,  involved  in  these  approximations,  are  : 

1.  Fouiicr's  theorem,  that  every  periodic  vibratory  motion  can  always*: 
be  reganled  as  the  sum  of  a  certain  nimiber  of  pendulum  vibrations. 

2.  The  natural  alternation  of  radial  and  tangential  oscillations,  in  elastic ' 
media  surrounding  centres  of  inertia. 

3.  Maxwell's  theorem  of  equality  between  vires  viva  of  translation  and 
vires  vivm  of  rotation. 

4.  Equality  of  action  and  reaction,  especially  iu  centripetal  and  centrifugal 
tendencies. 

5.  Perihelion  indications  of  primitive  centrifugal  or  rupturing  force,  and 
aphelion  indications  of  primitive  centripetal  "subsidence." 

0.  Synchronism  of  rectilinear  (4r)  and  circular  (2~r)  orbits. 

7.  The  tendency  of  nodes  in  elastic  media  to  esttiblish  harmonic  nodes. 

8.  The  laws  of  elasticity  which  connect  arithmetical  ratios  of  distance, 
with  geometric  and  harmonic  ratios  of  density. 

9.  The  ditferent  variability,  in  condensing  nebula?,  of  times  of  rotation 
(oc  r-)  and  times  of  revolution  (oc  r-). 

10.  Lapl;u;e's  limitation  of  rotating  elastic  stress,  by  the  radius  of  equal 
times  of  roti\lion  and  revolution. 

11.  The  counteraction  of  the  cyclical  variations  of  stress,  during  each 
half- rotation,  by  the  central  force  [g),  after  the  analogy  of  projectiles  from 
the  Earth's  surface. 

12.  The  constancy,  at  the  nucleal  surface  of  any  expanding  or  contract- 
ing nebula,  of  the  stress-opixjsing  value  ^. 

13.  The  tendency,  in  the  primitive  rupture  of  a  nebula,  to  rotations  in 
opposite  directions. 


Ac 


^^ 


/ 
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14.  The  continual  reciprocal  action,  between  attracting  centres,  I  fi'  oc  —  1 

'disturbances  proportional  to  mass. 

15.  The  limiting  influence  of  parabolic  velocities,  upon  tendencies  to  dis- 
S4x;iation  and  to  aggregation. 

16.  Tlie  ratio  of  stress-opposing  force,  at  Laplace's  limit,  to  parabolic 

m^  — =  land  to  orbital  (^)  velocity. 

17.  The  influence  of  centres  of  linear  and  of  spherical  oscillation. 

18.  The  conjoint  influence  of  centres  of  nucleation,  of  density,  of  nebu- 
losity, of  rotary  inertia,  and  of  reciprocity. 

19.  The  equations  of  relation  between  oscillatory  and  orbital  motion. 

20.  The  interesting  and  suggestive  fact,  important  in  chemistry  and  gen- 
^iTtkl  physics  as  well  as  in  astronomy,  that  the  central  stress-opposing  value  in 

^he  solar  system  I  o"  I  ^^  ^^^  velocity  of  light. 


TAtf  Relatian*  of  the  Crystalline  Rocks  of  Eastern  Pennsylvania  to  the  Silu- 
rian Litnestones  and  the  Hudson  River  Age  of  tlie  Hydromice  Schists. 
By  Charles  E.  Hall.     With  a  Plate, 

{Read  before  tJie  American  Philosophical  Society,  January  2,  1880.) 

Recently  Prof.  Frazer  called  the  attention  of  the  Academy  of  Natural 
Sciences  to  the  fact  of  the  occurrence  of  the  fossil  Buthotrephis  flexuosa  in 
^he  Peach  Bottom  roofing  slates  of  York  county,  Pennsylvania.  As  Prof. 
Leaquereux  admits  that  this  fossil  does  not  extend  below  the  Trenton  lime- 
stone, it  is  in  all  probability  within  the  Hudson  river  group.  Dr.  Emmons 
assigned  this  fossil  to  the  Taconic  System.  Since  Dr.  Emmons'  time,  I 
think  the  fossiliferous  bed  of  the  Taconic  system  have  been  pretty  well 
proven  to  be  of  the  Cambrian  series,  which  would  place  this  Taconic  fossil 
of  Emmons  somewhere  about  the  Hudson  river  group. 

I  embrace  this  opportunity  to  state  some  facts  from  which  I  have  drawn 
conclusions  concerning  the  relative  positions  of  the  rocks  forming  the  crys- 
talline series  of  Eastern  Pennsylvania. 

I  shall  endeavor  to  make  my  statements  concise,  and  I  think  my  reason- 
ing will  be  understood. 

We  have  the  following  series  of  rocks : 

IHrst,  A  series  of  granitoid,  syenitic,  quartzose,  and  micaceous  schistose 
rocks,  to  be  seen  on  the  Delaware  river  above  the  city  bridge  at  Trenton, 
and  extending  in  a  south-easterly  belt  across  Bucks  and  Montgomery  coun- 
ties, as  far  west  as  Chestnut  Hill,  Philadelphia. 

Second,  A  series  of  syenitic,  hornblendic  and  quartzose  rocks  extending 
from  the  neighborhood  of  Chestnut  Hill  westward  across  the  Schuylkill 
river,  and  covering  a  greater  part  of  the  northern  portion  of  Delaware 
county.  Fine  exposures  of  this  rock  are  to  be  seen  on  the  Schuylkill  river 
below  Spring  Mill,  Montgomery  county.  This  series  may  be  the  upper 
members  of  the  first,  or  that  extending  from  the  Delaware  river  to  Chest- 
nut Hill. 
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Third.  Potsdam  sandstone,  conglomerate,  quartz! tc,  and  occasional 
schistose  beds.  In  this  group  is  included  the  Edge  Hill  rock  which  ex- 
tends in  an  unbroken  ridge  from  the  Delaware  river  at  Trenton  to  Hnnt- 
ingdon  Valley  in  Montgomery  county,  and  another  ridge  of  the  same  rock 
from  a  point  south  of  Willow  Grove  to  Spring  Mill,  Montgomery  county, 
near  the  Schuylkill  river.  The  Edge  Hill  sandstone  is  identical  with  the 
quartzites  flanking  the  north  side  of  the  limestone  valley  of  Montgomery 
and  Chester  counties,  and  merges  into  them  about  Willow  Grove.     This, 

the  Potsdam  sandstone,  rests  unconforaiably 
upon  the  preceding  two  groups.  The  un- 
conformity is  seen  at  points  east  of  Willow 
Grove,  where  the  lower  conglomerates  con- 
tain fragments  of  the  syenitic  rocks. 

Fourth.  Dolomites,  schistose  or  slaty  micaceous  beds,  limestone,  mar- 
ble, hydroniica  schists  and  bastard  marble.  This  group  of  limestones  and 
schists  rest  uiM)n  the  above  group,  and  arc  the  equivalent  of  the  Cambrian 
limestones  of  the  Great  Valley.  Trenton  fossils  have  been  found  in  the 
ufiper  part  of  tliis  group  at  Buckingham,  Bucks  county,  by  Mr.  Ash.  This 
Bucks  county  belt  of  limestone  is  cut  off  from  the  limeetcmes  of  Chester 
Valley  by  the  New  Red  Sandstone.  There  is  no  apparent  unconfornmly 
throughout  the  limestone  group.  The  lower  beds  are  Dolomites ;  there 
are  occasional  alternations  of  shale  throughout  the  mass.  The  marbles  are 
all  confined  to  the  upper  horizon  and  are  followed  by  alternations  of  shale 
and  shtily  limestone. 

Fifth.  Hydroniicii  schists,  quartzose  schists,  chloritic  schists,  and  occa- 
sional beds  of  quartzites  and  sandy  beds  and  serpentines.  It  is  difficult  to 
draw  a  line  between  this  group  and  the  limestones,  which  pass  into  it  by 
alternations  exactly  as  the  Trenton  limestone  passes  into  the  shales  of  the 
Hudson  river  group  in  Central  Pennsylvania.  These  are  the  Hudson  river 
shales  and  flank  the  Chester  Valley  on  the  south  from  some  point  not  far 
east  of  the  Schuylkill  river  throughout  the  entire  length  of  the  valley. 
They  extend  south  to  the  syenitic  rocks  of  the  second  group,  and  west  of 
the  Schuylkill  to  the  neighborhood  of  the  Brandywine  creek  in  Chester 
county,  aiul  gradually  widening  out  to  the  south-west. 

Sixth,  ^lieaceous,  garnetiferous  schists,  limestone  in  beds  which  rapidly 
thin  out  to  the  eastward,  mica  schists,  and  sandstones.  The  area  of  this 
group  I  have  not  determined,  but  it  is  principally  confined  to  the  southern 
central  portion  of  Chester  county,  resting  upon  the  Hydroniica  schists  of 
the  group  abovenieniioned.  The  eastern  boundary  is  about  the  line  of  the 
Brandywine  creek,  although  a  tongue  extends  east  of  the  creek  to  the 
neighborhood  of  Dillworthtown.  This  group  rests  unconformably  upon 
the  west(;rn  extension  of  the  second  group. 

Seventh.  The  mica  schists  of  Philadelphia,  mica  schists,  hornblendic, 
garnetiferous,  talcose  schists  with  soapstone  and  serpentine.  These  rocks 
lie  to  the  south  of  the  first  and  second  groups  of  rocks,  and  are  cut  off  on 
the  west  and  south  by  the  rocks  of  the  second  group  from  any  connection 
with  the  rocks  of  Chester  county.     They  rest  unconformably  upon  the 


flret,  Bcrond,  iliird  and  fourlli  groups aod  arc  snmcnliat  difiVrcnt  in  cUarnc- 
ter  rroni  Hii-  finii  gitiiiji,  tliougli  iliey  resemiilo  portiuns  of  lUe  sUtU  group. 

There  «re  IwBJili'S  these  groups  probably  iwo  scr[ieiitine  Iiorizona.  nhicb 
are  onUouMeilly  uaeonfomiRblc  deposils  above  ihu  second  group.  I  Uiink 
the  northern  belt  of  GcrpeutiDc  ma;  be  consldurcd  na  altered  Hudson  river 
rock ;  white  ihe  souihiirii  belts  tire  doubtful. 

Tliej{''iif  and  tecond  groups  are  tlie  oldest  riKks.  overlaid  by  tlie  Pots- 
dftiu  sacdsioue  tmconroroiably.  Tlie  Puiadam  is  flnnked  on  the  south  hy 
tkejSr*(  from  Willow  Grove  to  Clicsliiut  Hill,  wlicre  (liis  gri)a|i  seems  lo 
be  succeeded  by  the  tecand.  It  mny  be  only  iho  upjicr  [lart  nt  ihe  flrsl, 
however,  llic  eaudstune  rests  on  botb.  Tbejlr*f  group  is  Hanked  on  Ihe 
south  by  Uie  Edjje  Hill  rock  or  Potsdam  S.  S.  frotu  lite  De1an-»re  river  to 
the  Penni'[iiick  creek  in  Montgomery  coiioiy.  To  the  north  lliu  uplurnud 
edges  of  ilicso  Mcks  are  overlaid  by  llie  New  Red  Sftiiilaione.  West  of  Ibo 
Penncpuck  creek  tlie  structure  is  plainly  a  synclinal,  tlfu  axis  of  which 
would  Ik:  just  soulii  of  Willow  Grove;  and  an  aiilicljnut,  the  axi|  being 
about  on  a  line  from  Abington  l<>  Mtleboro. 

The  syenilic  rocks  flank  tbe  Potsdnui  on  the  north  of  the  synclinal 
nonb  of  Willow  Grove,  eocircle  the  end  of  the  syncllntil  and  are  exposed 
along  the  anticlinal  to  a  [joint  near  Clicstnut  Hill.  The  Potsdam  sand- 
stone is  nut  found  between  Huntingdon  Talley  on  the  Pcnnepack  and 
Wnverly  Heights,  south-west  of  E«lgc  Hill  P.  O..  along  Ibc  soulli  side  of 
tbe  aotictlnal. 

The  overlying  limestone  occurs  just  south  of  Huntingdon  Valley,  over- 
lying the  sandstone,  and  extends  westward  Iwyond  tbe  Penncpaek  creek 
■onie  distance,  lying  immtiliaUly  above  the  gneisses  of  the  llrst  group. 

The  uncoiiformiiy  is  evident  lietween  the  gneisses  of  the  first  group  nud 
Ibe  liuicAtoims,  and  inssmucb  as  tlie  limustonc  occurs  almost  on  tbe  line  of 
Milkc  of  the  sandstone  which  again  appears  at  Waverly  HelglUs,  it  would 
Hem  to  be  sudlcient  proof  uf  its  unconforutity  to  the  snndstone- 

Itesting  on  the  Poisdam  sandstone  from  the  nelghliorboud  of  Ibe  Delii- 
ware  river  to  a  iioinl  near  Huntingilon  Valley,  and  on  tlio  limestones  be- 
tween Huntingdon  Titliey  and  Waverly  Hcigbts.  and  also  on  the  Gncissi:s 
of  Ibo  ftrsl  group,  we  Imve  tlio  micaceous,  garnetiferous  schists  of  tlie 
PbiUdelphU  group.  These  are  unconformable,  resting  up<m  and  against 
tbeae  lower  rocks. 

The  saudslonc  along  the  soiilh  margin  of  the  synclinal,  which  I  s]Mke 
of  as  extending  from  Willow  Grove  to  the  Schuylkill  is,  niosi  of  it,  very 
difibrent  In  character  to  tlint  along  the  north  side.  The  ditTcrcnce  in 
clianotcr  on  the  north  and  south  sides  of  tbe  valley  may  be  due  to  the  in  - 
flltntlon  of  fon'uglnoiw  matter  derived  from  the  New  Red  sandstones 
which  flank  the  group  and  overiap  it  on  the  nonii. 

The  diiw  are  high,  the  rocks  are  sandy,  light  colored  and  very  free  from 
Iron  as  a  rule  ;  the  ridge  is  known  as  Edge  nill,  Towurdx  the  Schuylkill 
it  dice  down  mpidly,  and  disappears  Iwlow  ihe  limestones  al  Spring  Mill, 
Mtnnly  HWalloweU  up  by  a  fault,  but  unconformably  overiapiicil  as  well. 

Oa  tliu  nortli  aide  of  this  synclinal  valley,  we  find  Ihe  qaarteitcs  and 
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sandstones  forming  prominent  ridges,  Imvlng  a  mncb  leas  dip  and  ooreK 
greater  arons.  Tiiere  are  9e?enil  cyncllnals  and  aoticllnala,  Uie  azu  ^w 
wliich  romi  an  obluflc  angle  to  the  lineof  Birilte  ofEdge  Hill.  Tlieie  fc^^-iUi 
die  down  vtry  rn|iidly  to  tlie  eaatvrard,  but  are  marked  by  aliglit  irrega  ^alir- 
ities  ID  tbc  line  of  strilie  of  Edge  Hilt. 

I  liave  l)ccn  long  inclined  to  consider  tlie  elevations  of  sandstone  al^  odj; 
tlic  norlli  flanic  of  tlio  limestone  valley,  as  iiaving  been  caused  bj  folds  ^^  ud 
faults,  but  I  do  not  see  any  proofs  of  faulting.  But  there  la  evidcncw  eof 
tinconfonnlty  Ijctween  the  tH-o  group*,  as  M  Spring  Mill,  where  the  lic:r  ns 
Stone  ovi-rriilcs  llic  ilptiirneii  Polsdam  ;  at  a  point  WMt  of  tlio  second  cri^^m* 
ing  of  Siindy  Run  liy  ilic  Nnnh  Penn.  R.  R.,  just  eoathof  Fori  Wasti^^bg' 
ton,  IIk-  limestone  occurs  in  a  Imy  in  the  snndgtonc,  having  a  slighter  c=^=t[p. 
Just  soiitli  of  Moseelown,  L-aat  of  liiB  Bcliuylklll  river,  near  Honlsto       ^s. 

the  limustnnea  rest  unconformabiy  upon  the  Potsdam,  to  all  appeanoLe s. 

The  anlicllnul  ridges  of  Putsdam  extending  diagonallj  into  the  vaH^Bey, 
are  flanked  on  i)oth  sides  by  limestone,  and,  in  some  cases,  disappear  ft' 
low  tiic  limestone  which  encii^les  it :  but  in  the  most  cssteni  fold  I  d(^  vU 
whether  the  limestone  Is  connected. 

The  nuirl)lc  is  contlnod  to  the  south  side  of  the  valley.  The  dip  of  Vhe 
limesiimc  Iicing  to  tiic  south,  it  would  place  them  at  or  near  the  top.  l^C^*'' 
ble  iiuiirrics  are  found  in  Chester  county,  c'.use  along  the  suatfaern  mai~^^^ 
of  the  liinvslonc  valley,  and  in  close  proxintity  to  the  slatei.  Id  Hc^**^' 
goiuery  eonnty  tlie  ^mie  role  holds  good,  and  very  shortly  alter  the  di»^*-"*r 
liennincc  of  the  slates  to  tho  east  of  the  Schuylkill,  we  find  the  oMrbl^^ 
miasin);  as  well. 

Tlie  Tiifks  rise  rii[iidl_v  to  ilie  etistwanl.  The  slates  of  Ihe  South  Val  '^  "^ 
Hill  nri!  ill  rc'f!iil:ir  succession  u|icin  ibc  limwlone.  This  may  lie  seen  wh  ^c— --" 
tiieSoulh  ViilU'V  nilUmlsat  Gulf  Mills.  The  structure  is  clearly  prow^*^ 
liy  llic  succession  of  rocks,  wli  ^ — 
is  miirblc,  bastard  mart>lc,  shi^ —  ' 
on  llic  north  side  of  the  syncli^^^^^^ 
uiul  a  double  repetition  on  tlie  ai^^^^^ 
ilinnl  at  Oulf  Mills.  The  o^  ^ 
niiide  by  the  erosion  of  the  an^^^^^ 
dinui  is  Just  west  of  Gulf  Mil 
west  of  Otnsholiocken.  Tlielrar" 
itiiin  shnly  limestones  are  repeat 
several  times  by  minor  contortioir 
and  extend  over  a  wide  area  frc 


s  everywhere  vlsil::: 


Oulf  Mills  to  the  Schuylkill  rV 

The  iiltenmlioiis  from  the  liim-stone  into  the  slates  is 
aloujt  the  southern  margin  of  the  Chi'Stcr  valley. 

Tiie  slales  nie  traversed  by  a  trap  dyke,   wliicli  crosses  the  Scbnylkill       -^^V 
f  Vinshiihocken.    1  do  not  think  it  marks  the  line  of  any  diatarbancc  of  ir  "^ 
poriniK'c.    The  synclinni  and  anticlinal  of  tlie  slates  do  not  cross  tV' 
Behuylkiil  liver.    The  slates  flunking  the  marbles  east  of  the  SchnylK'T^'' 
lie  in  n  monuclinal.  piteliing  to  ttic  south  against  Ihe  Potsdam,  which  w^^' 
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t3|>tunied  along  the  line  from  Spring  Mill  to  Edge  Hill  P.  O.,  probably  prior 
to  their  deposition.  This  is  evident  from  the  fact  that  the  limestones  lap 
over  the  rocks  of  the  second  group  at  West  Conshohoclsen. 

It  may  be  that  the  great  unconformity  of  the  measures  west  of  the  Schuyl- 
liill  river  cannot  be  explained  without  a  fault  along  the  line  of  junction. 
The  southern  margin  of  the  slates  of  tbi^  South  Valley  Hill  is  somewhat 
irregular,  they  come  in  contact  with  the  rocks  of  the  teeond  group  as  far 
^west  as  the  east  branch  of  the  Brandywine  creek,  or  that  neighborhood, 
lii'here  they  arc  succeeded  and  overlaid  by  micaceous  garnetifcrous  rocks 
-with  limestone  of  the  sixth  group. 

The  southern  boundary  of  the  South  Valley  Hill  slates  or  Lower  Hud- 
son river  slates,  is  about  on  a  line  from  West  Conshohocken  to  a  point 
about  four  miles  north-west  of  West  Chester,  and  gradually  diverges  from 
the  line  of  the  Chester  valley  as  we  proceed  westward.  This  divergence 
is  caused  partially  by  the  flattening  of  the  measures,  and  partially  by  their 
increased  thickness. 

The  sixth  group  which  flanks  the  South  Valley  Hill  rocks  on  the  south 
and  overlies  them,  increase  rapidly  in  thickness  to  the  west  of  the  Brandy- 
wine  creek.  This  group  lies  upon  the  rocks  of  the  ieeond  group  and  en- 
circles the  western  end  of  that  area.  The  East  Branch  of  the  Brandy  wine 
creek  cuts  along  close  to  the  line  of  junction,  between  these  groups.  The 
sdiists  in  places  are  found  on  both  sides  of  the  creek,  while  at  other  points 
the  syenitic  rocks  of  t^ie  teeond  group  extend  west  of  the  line.  The  lime- 
stones of  this  group  are  well  exposed  in  the  neighborhood  of  Doe  Run. 
The  most  easterly  exposures  are  at  Caleb  Cope*s  and  Copesville  on  the 
Brandywine;  also  at  Brinton's  Bridge  on  the  Brandywine,  and  two  local- 
ities east  of  Brandywine  creek,  one  in  Birmingham  and  the  other  in  Thorn- 
bury  township. 

The  loct.lity  at  Caleb  Cope's  place,  north- west  of  West  Chester,  is  a  simi- 
lar deposit  to  the  one  at  Brintou's  Bridge,  a  thin  bed  of  impura  crystalline 
limestone  between  beds  of  schistose  rock. 

The  first  locality  is  on  a  line  with  the  locality  at  Cope*s  Mill,  and  as  can 
be  seen  by  the  map,  is  also  on  a  line  with  a  number  of  limestone  quarries 
west  of  it.  I  have  satisfied  myself  by  walking  over  the  ground  that  they  all 
l)elong  to  one  horizon,  and  if  not  absolutely  continuous  they  are  only  broken 
by  the  thinning  out  of  the  limestone  itself.  The  locality  at  Brinton's 
Bridge  is  on  a  line  with  the  quarries  of  East  Marlborough  and  London 
Grdve  townships,  and  although  it  is  a  small  bed,  it  is  fianked  on  both  sides 
by  the  same  rocks  which  flank  the  heavier  beds  further  west.  The  fact  of 
it  being  a  thin  bed  bears  me  out  in  the  assertion  that  all  these  beds  thin 
rapidly  towards  the  east. 

I  am  not  prepared  to  say  whether  or  not  there  is  more  than  one  horizon 
of  limestone  in  this  portion  of  Chester  county.  I  am  forced  to  the  conclu- 
sion as  to  its  superposition  to  the  South  Valley  Hill  slates,  as  the  succession 
is  clearly  seen  along  the  East  Branch  of  the  Brandywine  Creek. 

The  rocks  of  this  group  seem  to  vary  considerably,  and  it  is  not  im- 
probable that  they  may  have  to  be  subdivided,  as  I  have  included  all  the 
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schistose  rocks  with  limestone  from  the  Soutli  Valley  Hill  slates  along  t\^ 
East  Branch  of  the  Brandy  wine  to  Chadd's  Ford  or  the  Maryland  line,  0i^ 
west  at  least  as  far  as  Avondale,  Chester  county.  From  their  position  atx^c 
the  slates  of  the  South  Valley  Hill,  which  arc  Hudson  river,  they  belon^to 
a  limestone  group  above  the  Hudson  river  group.    Inasmnch  as  no  fogxite 
have  been  found  as  yet,  it  is  difficult  to  assign  them  to  any  particular  age,    1>at 
I  am  inclined  to  think  that  they  may  be  Silurian  and  possiltly  Helderb^rg. 

There  may  be  an  unconformity  between  these  schists  and  sandstovn 
and  the  slates  Iielow,  but  as  yet  I  have  not  been  able  to  determine  the  e^^eft 
of  the  upper  group  accurately,  and  before  this  is  done  it  is  iniix)8sibl^  to 
state  decidedly  what  the  relation  is. 

In  Ejislcrii  New  York,  south-west  of  Albany,  we  find  the  Hudson  rm  '^^ 
shales  imd  sandstones  overlaid  by  tlie  Niagara  in  thin  beds  of  concretion  ^^TS 
limestone,  often  not  recognizable,  followed  by  the  Helderberg  limestc^  ^^* 
the  Oneida  conglomerate,  Medina  sandstone,  the  Clinton  gn)up,  and  Oi^  <>^' 
daga  shales,  all  having  died  out  east  and  north  before  reaching  tlie  Helc 
berg  escarpment.    May  we  not  have  similar  structure  here? 

Tlie  limestones  of  the  Chester  Valley  extend  in  an  almost  straight 
from  the  Schuylkill  river  to  the  neighborhood  of  Quarry ville,  in 
county,  where  the  straight  valley  ends  and  connects  with  the  great  ]i=_ 
stone  valley  of  Lancaster  county  at  Camargo  P.  O. 

At  Camargo  P.  O.,  according  to  Prof.  Frazer's  map,  a  tongue  of  df^K--^^** 
connects  across  the  limestone  and  is  colored  the  same  as  an  area  of  r^-"^Ki^ 
north  of  the  limestone  valley,  extending  to  the  county  line  south  and  ^^        ^ 
of  the  Gap  P.  O. 

The  limestone  valley  from  the  Schuylkill  to  Quarryville  or  thereabo^=^"^^. 

isamonoclinal,  the  beds  all  pitching  to  the  southward,  follow^eil  bvChlor""^*  ^r3t»*' 

schists,  Ilydromica  scliists  and  Mica  schists,  which  overlie  the  limcstonr"*  ^"  "*^    . 

This  is  clearly  demonstrated  at  the  eastern  end  of  the  South  Vallev  H"^  ^        \ 

which  is  fornietl  by  these  slates.     The  marbles,  which  are  alwavs  (\>nfir:x  ^"^  " 

to  the  soutlKTii  etlge  of  the  valley,  mark  the  horizon  of  the  Trentxm  liir -*  *  *^ 

stone  w\\h  its  alternations  of  slate  and  slaty  limestone,  passing  by  alter* "^  *-*" 

tions  into  sludc  and  slate  of  the  South  Valley  llill  or  Hudson  river  groir^^'^  '^  '.' 

Just  north  of  (iulf  Mill  a  synclinal  of  the  slates  dies  out,  and  at  (jJulf  M  ^^        '    . 

we  have  a  double  repetition  of  the  alternations  of  impure  limestone  a  X"* 

slate  found  lliinkin^  the  synclinal  on  the  north,  which  proves  (Tulf  Mill     X  *  * 

be  on  an  anticlinal  axis.     (See  wood  cut.) 

The  dips,  jis  a  rule,  arc  prett\'  hiirh  towards  the  Schuvlkill  river,  varvii  ■"    ^^     " 

'  *  *  c"    less 

from  50    to  S")  \     But  as  we  proceed  westward  thev  become  somewhat  les*^:^  *      '  ' 

which  may  in  part  account  for  the  widening  of  the  slate  areal)efore  spok*  ""^     ^ 


of,  but  there  is  a  marked   thickeninj;  in  the  beds  to  the  south  w  est  war"*" 
which  also  must  be  taken  into  consideration. 

Owin.LT  to  the  short  time  I  have  for  the  preparation  of  this  paper,  I  w^ 
proceed  to  carry  these  determinations  of  horizons  south-westward. 

At  raniJiULTo  P.  O.,  we  would  have  an  anticlinal  of  slates  overlying  t 
limestones,  which  anticlinal  would  be  on  a  line  of  the  axis  of  the  Tocqu; 
creek  anticlinal  recognized  b}'  Prof.  Frazer  on  the  Susquehanna. 


ani. 
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Tlie  lower  portion  ot  Pequea  creek  flows  along  nn  &n(iclinsl  Id  which 
the  llmwtoDU  is  expoBciI  along  the  creek  to  the  neighborhood  of  Hartic- 
vflle  P.  O.  A  tnngiic  of  alalce  esienda  eastwaitl  between  the  Pequea  and 
Conesloga  orveks  as  fat  iis  Willow  Street  P.  O..  which  is  on  a  Una  of  a 
qracUnol  axis  ahown  to  end  at  Compossville,  aod  along  wbich  tlie  Pequea 
ercok  flows  from  Compassville  to  Wheatland  Slills  P.  O.  A.D  Botiehnal 
haling  ilit  axis  about  ou  a  line  between  Petcrsvllle  P.  O-  and  tLe  mouth  of 
ConcsUga  creek.    A  sjnclinal  of  Cliloriiic  slates  ending  anmewhero  near 


;x tending  from  P 

it  of  Montvillc  P.  O. 

er,  U  evident  from  the 
le  of  the  Peach  Bottom 


ludiiiD  town.     An  anilclinal  exjKMlng  the  limestoE 
pect  Furnace  F.  O.,  in  York  oounty.  to  Lancaster. 

A  Bfnclinul  of  Blat«s  extending  from  a  point  sou  th-i 
to  Wasliington  Manor  P.  O.,  and  crossing  the  rivi 
diatribuiiun  oraimes  In  York  county,  beyond  llic  1i 
R.  R.  Lastly,  we  have  a  monoclinal  flanking  IbeCliiekis  Potsdam,  esteod- 
ing  from  Hempfleld,  whidi  is  at  the  eilrenii;  easlern  end  of  the  Potsdam 
anticlinal  through  Columbia  in  Lancaster  county,  and  Wrightsrille,  York, 
Springforgo  to  Hanover  in  York  county.  North  of  York  the  limestonQ 
i»  not  continuous  across  to  the  nortbern  arm  of  the  anticlinal,  which  is 
principally  covered  by  the  Trias,  but  has  a  considerable  exp(«ure  in 
I^ncasier  county.  The  slates,  therefore,  south-east  of  the  limestones  of 
ChCBter  county,  are  of  Hudson  river  age. 

The  slates  of  York  and  Lancaster  counties,  which  includes  the  roofing 
slaleB  of  Peach  Boitom,  are  a  contiuiinlion  of  those  of  Cliostor  county, 
wldcb  flank  the  UmcsloneonlhoBoulli.and  are  roforablelo  the  same  group. 

The  serpentines  of  Radnor  township,  Delaware  county,  and  those  of 
Easttown.  Wlllisiown.  East  and  West  Goshen,  are  undoubtedly  altered 
beds  of  the  South  Valley  Hill  slates,  or  Hudson  river  slates.  They  lie  un. 
ccnformably  upon  the  sjenitic  rocks  of  the  second  group. 

The  prolmhility  is  that  all  the  serpentines  of  Cliestcr  county  will  bo 
found  to  belong  to  tlie  Hudson  river  group,  and  are  possibly  pretty  nearly 
on  the  aame  liorlxon  as  the  linicatxuua  of  West  Bradford,  Merlin,  east  and 
west  HarllKirougb.  London  Orovo.  Kennet,  and  other  townshiiw  of  south- 
em  Chester  county,  although  I  have  spoken  of  this  limoitone  group  aa 
bwig  possibly  of  Helderbcrg  age.  The  serpentines  of  southern  Lancaster 
oounty  are  undoubtedly  altered  beds  of  the  Hudson  river  group,  and  from 
thrir  relative  position  to  the  roofing  slates  of  Pencil  Boitom,  would  bo  in 
their  proper  place. 

Dr.  T.Sterri'  Unot  insists  that  the  serpentines  of  the  Schuylkill  are 
below  the  Philadelphia  scbisli'.  If  they  are,  llie  atmcturc  would  be  even 
more  simple  llian  otherwise.  Placing  iheiu  below  the  Pb i I adelphia  schists 
tbey  would  be  on  a  horizon  with  tlie  serpentine  tieds  of  Chester  county. 
and  llicac  Phlladclphhi  rocka  eijulvalent  to  tliosc  which  tliey  rescrablo  in 
WOtliern  Chester  couuty  :  but  if  the  sei-pentines  of  Hontgomory  and  Dela- 
ware conntle*  are  atiOTc  the  Philadelphia  series,  they  necessarily  l)elong  to 
kge  than  those  of  the  Hudson  river  group. 

n  inctinod  to  place  these  serpentines  above  the  Pbiladel- 
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phla  rocks,  and,  by  so  doiag,  assigu  the  Phlladdphi 
group  Ibau  Uie  Hudson  river. 

The  relation  of  tlie  Philadelphia  achlats  to  the  schists  oT  the  *ixth  group 
is  not  fhlly  deterniined,  but  they  bear  a  great  resemblunct-  to  lUoui,  nod  in 
many  respects  are  iilcnticul.  The  sycnitlc  rcicks  oC  Dcluwure  county  nlilcli 
belong  lo  the  Mcond  group,  cut  olF  Ihe  coDDccilno  between  them. 

To  all  appearunces  the  serpentine  belts,  which  ara  visible  on  the  Bcbuyl- 
kill  river  at  Latkyette  station,  Hoolgomcry  county,  and  at  a  point  jiul 
north  of  them,  are  aiiore  tiic  mica  schists  of  Philadulpliia.  The  southern 
belt  extends  in  an  almost  unbroken  line  from  Chestnut  Hill,  Philadelphia, 
to  Bryn  Mawr,  in  Montgomery  county.  A  less  prominent  bell  estends 
from  the  Schuylkill  river  to  the  neighborhood  of  llosemont  slation,  on  the 
PennsylvaniB  II.  R„  in  a  parallel  line  to  the  llrsl  bell. 

The  ser]>entinea  of  Delaware  county  arc  on  a  general  line  of  strike  with 
Ihtrse  belts,  and  without  doubt  represent  the  same  hori»)Ds. 

There  is  no  evidence  in  this  section  of  the  Oneida  cooglomeinie  ot 
Medina  sandstooe.  as  Car  as  I  can  observe,  but  there  are  sandsinnea  in  the 
BoutU-eastcrn  portion  of  Chester  county  I  have  ulossilled  with  the  aittb 
group,  which  may  prove  to  belong  to  a  sandstone  formation  succeeding  tho 
Hudson  river  slates. 

LIMESTONE. 
SnCA  8CHIST3. 

f  SERPENTINES.  

I  GAKNETIFEROUS  SCHISTS. 
I 


in. 


POTSDAM 


HYDROMICA  SLATES. 
CHLORITIO  SLATES. 
Altbbnations  liv  Slatb 

AHD  I.IMBSTONE. 
MARBLE. 

SLATE. 
DOLOMITES. 

aABDHTONK. 
QUART  ZITB. 

SYENITIC  AND 
GRANITIC  ROOKS, 

There  is  no  doubt  thai  maguesian  beds  may  be  altered  into  serpentines 
wherever  they  may  be,  and  Ihe  mere  fact  of  scrpci^line  existing  a 
place  is  not  proof  of  a  given  horizon,  but  it  is  in  all  prolmbility  confined  lo 
deflnilc  horizons  wiiliin  limited  arena. 

The  whole  qucstioD  of  structure  would  he  easily  solved  could  we  prove 
what  la  everywhere  indicated,  viz,  a  gradual  subsidence  of  tho  formations    ' 
Qorth.wcst  of  the  line  of  junction  between  the  South  Valley  Hill  Blaiesaml 
Ibe  syenitic  rock  of  the  inrand  group,  wliich  cliitnge  in  level,  at  the  close  of    | 
the  Hudson  river  group,  allowed  the  upper  inngncsian  l>ods  iif  that  group    | 
to  be  deposiled  over  the  edges  of  and  encircle  ihu  neeund  group. 

The  evident  nonconformity  between  the  Philodclphin  schists  and  tlis  | 
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rocks  of  the  first,  second,  third  &nd  fourth  groups  may  be  due  to  subsequent 
faulting,  but  they  are  nevertheless  more  recent. 

The  accompanying  map  gives  the  general  outline  of  the  groups.  I  have 
used  Prof.  Frazer's  section  along  the  Susquehanna  river  for  Illustration 
with  my  interpretation.  He  produced  the  section  through  Ohiokis  in  his 
report  C.  C.  of  the  Second  Geological  Survey.  The  changes  I  have  made 
are  on  structural  grounds. 


An  Account  of  an   Old    Work  on   Cosmography.     By  Henry 

Phillips,  Jr.,  A,M, 

{Read  before  the  American  Philosophical  Society,  January  16,  1880.) 

It  has  occurred  to  me  that  as  all  knowledge  is  within  the  scope  of  our 
pursuits,  an  analysis  of  a  work  on  Cosmography,  the  production  of  a  once 
famous  author,  might  not  prove  unacceptable.  The  errors  among  which 
men  once  blindly  groped,  the  silly  tales  of  wonderment  with  which  re- 
turned travelers  were  wont  to  astonish  their  stay-at-home  friends,  the  ab- 
surd statements  once  received  as  absolute  facts,  but  later  exploded  by  the 
Ithuriel -touch  of  truth,  now  at  these  later  days,  when  we  are  entirely  freed 
from  superstition,  folly  and  ignorance,  and  a  blind  reliance  upon'the  ipse 
dixit  of  anyone,  may  afford  us  a  lesson  pregnant  with  instruction.  It  is, 
therefore,  with  this  view  that  I  venture,  this  evening,  to  present  to  our 
Society  an  account  of  a  book  which  bears  for  its  title  : 

**Cosmographia  Universalis  Libri  VI.  la  quibus  Juxta  cerlioris  fldei  scripto- 
ram  traditionum  describuntur  omnium  babitabills  orbis  partium  situs  proprl- 
feque  dotes,  regionum  topographicic  effigies.  Terrte  ingenla  quibus  fit  ut  tarn 
dilferentes  et  varias  specie  res  et  animatas  et  inanlmatas  ferat.  Animallum 
peregrinorum  naturse  et  plcturfe.  Noblllorum  civ itatum  icon^s  et  descriptiones, 
Regnorum  initia,  incrementa  et  translationes.  Regum  ct  principium  Genealo- 
giae.  Item  omnium  gentium  mores,  leges,  rcligio,  mutatlones;  atque  mtmora- 
bllium  in  hunc  usque  ad  annum  lfi50  gcstnrum  rcrum  Ilistorla.    Autore  Sebast. 

MUXSTERO." 

On  the  recto  of  the  title-page  appears  the  portrait  of  the  author,  an 
elderly,  hard-featured  man,  beneath  which  are  two  Latin  poems,  laudatory 
of  that  distinguished  person  and  his  work.  The  preface  is  dated  at  Basle, 
March,  1550. 

Sebastian  Munster  may  serve  us  as  an  example  of  the  scholars  of  the 
olden  time.  He  was  born  at  Ingelheim,  in  1489,  and  became  a  Cordelier 
monk,  but,  having  adopted  the  opinions  of  Luther,  he  renounced  the  robes 
and  the  yoke  of  a  cloister  and  took  to  himself  a  wife.  Such  was  the  usual 
course  in  those  days  which  the  converted  clergy  took  to  show  their  hatred 
to  the  tenets  of  the  church  of  Rome,  where  enforced  celibacy  was  of  prim- 
ary importance,  and  weighed  so  heavily  upon  them. 

For  several  years  Munster  taught  at  Basle,  where  he  gave  to  the  public 
many  valuable  works,  having  rendered  himself  so  very  learned  in  geographi- 


CbI  and  matlieuiatUal  science,  and  in  the  Heorew  language,  that  he  «u 
known  as  the  Esdms  Eind  the  Strabo  of  OeimaDy.  Tlio  mere  nniimerUI'in 
of  hill  writings  in  G(.-BDer'i^iW0(A«cii  occupies  Kvertil  folio  pages.  Htidiod 
Bl  Basle,  of  u  prevailing  peelilence,  on  the  iwenij-Uiird  ilay  of  Haj. 
1652,  in  tlio  aixtj-third  yenr  of  his  age. 

This  book  was  one  that  became  very  popular  and  ran  tliruiigh  map; 
editions.  It  was  publislied  at  Busic  originally  in  1560,  then  snoccMivoly 
in  1568,  1574,  l.')78,  1.1D3,  15Q8  and  IflU.  Ail  these  editions  wi-ru  in  Ger- 
man. The  Cosmography  was  Isauod  in  Lnlin  in  1550  and  1,W4,  having 
been  tronilaled  by  Munater  himself.  It  was  Issued  in  French  at  Basle  in 
1552,aDdatParisinl5T5i  In  Italian  at  Bale,  15S8.  A  aelcctian  f mtu  ilscon- 
tenis,  entitled  "  A  trcHUse  on  the  New  India  with  Dtber  uene  founde  lande 
and  islandes  aa  well  eastwnrde  iib  wealwarde  by  Sebastian  Hunslcr.  trans- 
lated intoEngliabby  Richard  Eden,"  was  published  at  London  in  15^3,  nod 
another  translation,  "A  brief  collection  of  strange  and  memorable  things 
gathered  out  the  Cusmograpliy  of  SebasLiau  MuDster,"  was  published  at 
London  in  1574.» 

The  liook,  which  is  crowded  vi-llh  quaint  and  rude  wood-culs.  begins 
with  a  number  of  full-page  maps,  among  which  are  the  world  on  the 
PtDlem(cau  system   (Ameilco,  of  course,   not  shown),   surrounded  by  a 

irder  representing   t lie  various  winda.  Euro|>e  and  its  various  dWieions 

^mbrufiing  the  kingdoms  of  Bohemia,  Himpiry,  Poland),  Afrlub,  Asia 
and  the  New  World.  The  British  Islands  were  not  of  sufflcient  import- 
ance to  warrant  a  special  map  and  are  crowded  up  towards  the  wp  of  a 
general  map  of  Europe  in  such  a  manner  ibat  very  little  of  Scotland  is 
shown.  England  was  at  this  time  under  the  dominion  of  Edward  VI. 
(154T-15^.S),  and  the  influence  exercised  by  it  upon  the  politics  of  Con- 
tJnental  Europe  was  very  inconsiderable ;  it  was  looked  on,  in  fiict,  only 
as  a  semi -barbarian  island  in  the  far- off  northern  seas.  ' 

Naturally  the  author  twgins  with  the  beginning  and  starts  with  the  crea- 
tion of  the  world,  drawn  from  Biblical  sources.  To  this  chapter  is  pre- 
fixed a  wood -cut  representing  the  world  as  a  plain  from  whose  bounds 
arise  lolly  mountains,  inhabited  solely  by  animals.  In  the  bacii ground, Is 
a  circle  of  dames ;  in  the  foreground  is  an  ocean  with  flslies  and  an  old- 
fksbioned  high-pooped  Dutch  galliol,  navigating  apparently  by  its  own 
Instinct  (for  not  a  living  being  is  anywhere  to  be  seen  upon  it)  the  new- 
made  waters.  Sea  monsters  raise  their  heads  from  the  billows  and  gaze 
with  rapt  amazement  at  the  ship,  taking  it,  doubtless,  for  some  novel  marine 
creation-  Overhead  are  shining  the  sun,  moon  and  stars,  while  Goil, 
represented  as  an  old  man  with  a  papal  tiara  upon  his  head,  is  sealed  be- 
tween the  heavenly  bodies  upon  a  cloud.  At  each  of  the  upper  comers  of 
the  plate  is  an  angel ;  at  each  of  Ibe  lower  corners  a  very  satyr-looking 
demon. 

Then  follow  chapters  upon  land,  sea,  islands,  the  earth  with  its  vege- 
table and  mineral  wealth,  earthquakes,  hot  springs  and  baths,  fires  existing 
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in  the  bosom  of  the  ground,  natural  phenomena,  metals  and  their  mode  of 
being  mined,  the  mines  and  the  spirits  and  devils  who  rule  in  them,  and 
the  localities  where  metals  are  found. 

On  page  9  is  represented  a  man  using  the  divining  rod  (Olueokruth)  of 
forked  witch  hazel,  that  is  turning  in  his  hands  as  he  steps  over  a  place 
where  mining  operations  are  being  conducted.  A.  section  of  a  hill  is 
shown  with  men  at  work  breaking  ore  and  loading  a  rail  car  upon  a  tram- 
way which  leads  to  an  elevator  running  up  to  a  level  with  the  opening  of 
the  mine. 

Od  page  11  we  find  a  machine  in  use  for  crushing  the  crude  ore,  repre- 
sented as  somewhat  similar  to  a  modern  quartz  crusher,  the  motive  power 
of  which  is  furnished  by  an  overshot- wheel. 

In  speaking  of  the  earth  and  its  dimensions,  the  author  says  it  is  hollow 
in  the  centre  ;  that  this  opening  or  void  space  is  full  of  flames,  and  is  hell  ; 
that  it  is  of  sufficient  capacity  to  contain  all  the  millions  of  damned  souls 
that  it  will  be  required  to  hold.  That  the  earth  itself  is  round,  al)out  5400 
(German)  miles  in  circumference,  and  about  1718  (German)  miles  in  diam- 
eter. 

There  are  accounts  given  of  early  sea  navigation,  the  deluge,  and  the 
terrestrial  paradise,  of  which  latter  there  is  an  illustration  exhibiting  the 
Garden  of  Eden  with  a  fountain  in  the  centre,  walled  around  with  crenated 
battlements,  a  lofty  tower  rising  from  the  middle  of  the  enclosure,  and  we 
are  also  favored  with  a  view  of  the  trees  of  life  and  knowledge. 

On  page  37  we  find  a  picture  representing  the  migration  of  some  early 
tribe,  every  one  of  whom,  male  and  female,  is  dressed  in  the  fashions  prev- 
alent among  the  Germans  of  the  sixteenth  century  ;  before  them  is  drawn 
a  low  truck  containing  standard  stores  for  the  journey,  in  which  are  sev- 
eral barrels  distinctly  suggesting  to  the  mind  of  the  observer  the  idea  of 
beer.     The  parade  is  passing  an  old  castle. 

On  page  42  occurs  a  description  of  the  British  Islands,  accompanied  by 
a  map  of  the  same.  England  has  only  three  towns  represented,  viz  :  Lon- 
don, Dover,  and  what  the  engraver  is  pleased  to  call  Ochsenfurt  (Oxford). 
Scotland  has  only  Edinburgh,  and  Ireland  a  large  city  in  the  extreme  south, 
called  Vatford,  The  shape  of  the  British  Islands  is  simply  atrocious.  It 
must  be  a  mortification  to  an  Englishman  to  consider  of  how  little  imi)ort- 
ance  his  country  was  but  three  hundred  years  ago,  while  kingdoms  that 
now  have  sunk  into  oblivion  and  their  names  even  lost,  were  then  potent, 
flourishing,  and  even  objects  of  dread. 

The  description  of  England  is  short,  and  contains  nothing  of  interest. 
Speaking  of  Ireland,  reference  is  made  to  the  rebellion  of  1534,  and  the 
great  slaughter  that  followed  in  its  wake.  The  manners  of  the  Scotch  are 
condemned,  but  their  mental  and  moral  qualities  much  praised  ;  a  state- 
ment Is  made  that  the  use  of  coal  for  burning  is  so  common,  that  in  Scot- 
land the  beggars  supplicate  it  for  alms.  In  this  kingdom  is  found  the  very 
wonderfol  stone  known  as  Oagafes  (p.  45) : 

•'  A  Btone  which,  although  of  a  rough  and  common  appearance,  yet  partakes 
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somewbaCora  Divine  raience.  for  U  klndlea  lire  In  rnnnlng  slreaml  Which 

QOthlQS  but  oilcan  eiUngulnh.  iraiiy  one  Hlioiild  <Irlnk  Lhe  water  tu  whiob 
tblH  stone  has  been  uteeped,  If  there  has  been  an;  sinin  upon  tbe  chantltjrot 
sncli  a  one,  ho  for  the)  will  linmedliiitel]'  be  compelled  to  mldturale.  noreBa  hr 
(orabe)  posKlbly  avoid  it:  but  IC  it  is  ilruiik   by  one  who  U  iiure.  uoaucli  nil 

eObots  will  resnlt.-'* 

The  SngUsh  langunge  is  thus  spoken  of:  "It  is  a  mixture  uf  mftiiy 
toDguea,  especially  Gorman  and  Gallic.  Formerly,  as  we  Itam  trom  Bcde, 
il  WHS  enlitely  Germanic,  who  tlius  writes  :  'The  anciotit  iobabitanla  of 
England  were  accuBlomed  to  reckon  their  months  according  to  the  coune 
□rtlte  moon,  calling  the  moon  ifuna  <w1iicli  thu  Germans  call  MonI,  andu 
month,  Moatha.  December  was  called  HaUg  moaath  (i.  «.,  Holy  montli), 
and  April,  Eo»Ur  mon-itk,  From  a  goddess  ufttned  Sottrt,  to  whom  the 
Teutonic  tribes  were  wont  to  sacrlflce  in  tills  roDath  in  Pagan  times.  May 
was  called  Thri  melei  (tlirice  milked),  because  in  tiial  month  Uiof  usually 
milked  tiieir  cattle  bo  oflen.'  This  |iassagc.''  continues  Munster,  "U  not 
to  be  in  the  printed  copieii  o(  Bede's  works,  but  I  found  it  in  a  manuscript 
which  GlnreauuH  ex  Nigra  Silvn  in  134S  seat  here  to  Basle." 

Scotland  poBseBSGB  yet  nnotlter  wonder  (p.  46j  : 

"Here  there  ore  trees  which  prod  ace  a  fl-ii  It  enveloped  In  Icnvea:  th1<  when  tbt 
prnper  lime  arrives  tails  down  Into  the  water  below  iind  la  turned  lotr>  n  living 
bird  which  iBcallod  the  TVec  Oowc  Thin  tree  grows  In  the  island  or  Pumoala 
wblnh  lies  to  tlie  north  uf  Bcoiliind  at  a  short  distance  (hcrefrnm.  Thla  tree  la 
mentioned  by  all  the  old  CosmoeraphPn.  especlBlly  iSaxo  Orammatloui,  so  yon 
most  not  think  we  have  made  up  thU  nocounl.  Alneiis  Sylvius  writes  tn  tbls 
manner  concerning  It:  'We  have  formerly  heard  that  there  ww  a  tree  In  9«ot- 
land  growing  on  a  filler's  bank,  whose  ft-nit  was  In  the  Hirmof  aniseed,  whlfh 
When  It  had  eoma  to  mnlurltyftll  of  Its  own  aooord,  some  on  the  land  and  some 
In  to  the  water;  and  those  which  fell  on  the  land  pet  rlQed,  hut  those  tiiat  alighted 
In  the  water  soon  receiving  life  began  to  swim  and  aHerwanla  on  tlieir  wings 
and  pinions  took  to  flight.  When  wo  wore  In  Scotland  In  the  reign  of  Kln£ 
Jamca  hearing  of  those  things  we  endeavored  to  Invcstlgnte  them,  all  persons 
uniting  In  afnrmlng  the  marvel,  bnt  the  further  lo  the  north  we  Iravolcil  the 
further  was  removed  the  place  of  the  nilraoleso  tliat  it  was  Doaliy  aultl  mil  to 
exist  In  Scotland  at  all  but  In  theOrcades  Islands,'" 

The  description  is  accompanied  by  a  wood-cut  representing  tlie  tree  wilh 
its  fruit  in  various  stages  of  development.  Some  arc  entirely  closed,  some 
arc  a  crack  ojien,  some  liave  tlie  heads  of  the  birds  peeping  out  or  ihem. 
At  the  base  of  ihe  tree  Is  water  within  whose  vivifying  influences  a  num- 
ber of  these  rare  exoiics  may  be  seen  disporting  theiOBelves.  Owing  lotlic 
favorable  position  of  the  tree,  only  two  of  iLs  IViiits  are  threatened  with 
premature  extinction  by  falling  upon  the  dry  land, 

There  is  a  map  and  metrical  description  of  thu  city  of  Paris,  dated  1348, 
and  on  page  185  is  n  large  two  pago  plale  representing  Ihe  tlicatro  at 
Verona,  in  its  [wrfect  slnle  as  it  formerly  apptared,  but  of  wl.ich  "only 
ruins  now  remain."    It  Is  a  huge  edifice  buili  uixin  arcados  anil  around  il 


•The  Vanerab\e  Bedo  speaksof  a  stone 
hath  much  and  excellent  Jet,  which  U  bl 
Hre,  and,  when  healed,  drlvoth  away  serpe 


dgaiKU. 
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a  river  is  flowing.  It  was  ascribed  to  Octavius  and  is  said  to  have  fur- 
nished seats  for  23,184  persons. 

At  page  249  is  a  description  of  the  dialect  formerly  spoken  in  the  island 
of  Sardinia. 

At  page  408  is  given  a  description  of  two  terrible  earthquakes  which  oc- 
curred at  Basle  in  1346  and  1356,  accompanied  by  a  wood-cut  representing 
the  overthrow  of  the  city ;  the  church  steeples,  palaces  and  houses  being 
raised  in  the  air  and  cast  upon  the  ground. 

At  page  431  mention  is  made  of  curiosities  found  in  the  mines  of  Alsatia, 
as  follows : 

**  There  Is  In  this  region  a  lalce  extremely  iong  and  broad  and  deep,  which  con- 
tiiins  many  Itcinds  of  living  animals  and  reptiles  reproduced  by  nature  in  pure 
copper  on  the  neighboring  roclcs  so  that  they  can  be  most  easily  recognized  and 
known.  That  most  learned  man  John  Hobcnsack  sent  me  a  specimen  of  one 
of  these  stones  which  figure  I  have  reproduced  here." 

According  to  the  picture  it  is  a  very  ugly  looking  flsli,  with  a  large  head 
and  fins  close  behind  the  junction  of  the  head  and  bo«iy,  and  a  single  fln 
lower  down ;  the  body  seems  coated  with  plates  like  a  crocodile,  with  a 
dividing  line  running  up  the  back. 

At  i>age  488  occurs  a  description  of  the  town  of  Mayence,  in  which  is 
found  a  description  of  the  invention  of  the  art  of  printing,  which  is  attrib- 
uted to  John  Guttcnberg. 

At  page  489  is  a  long  description  of  the  invention  of  cannon  and  gun- 
powder, which  latter  is  ascribed  to  Bernhard  Schwarz.  A  picture  of  the 
very  rude  artillery  in  uge  in  those  days  accompanies  the  letter-press. 

At  page  493  occurs  an  account  of  the  tradition  of  Bishop  Ilatto  and  the 
Mouse-tower,  where  it  is  stated  that  a  similar  tale  is  told  of  a  king  and 
queen  of  Poland  (names  not  given)  who,  with  their  children,  were  de- 
voured by  mice.  A  woodcut  shows  the  tower  on  an  island  in  the  Rhine, 
with  the  mice  swarming  up  the  walls,  climbing  into  the  windows,  and 
gnawing  at  the  foundations.* 

A  monster  born  in  the  Palatinate  is  thus  described  on  page  625  : 

**In  the  year  1405,  in  the  month  of  September,  a  woman  at  Bierstadt  gave  birth 
to  a  monster  in  the  form  of  two  girls,  whose  bodies  were  Joined  together  at  the 
forehead,  so  that  they  always  looked  into  each  other's  eyes,  but  In  all  other  re- 
spects were  entirely  distinct  and  separate.  I  (Munster)  saw  them  myseirat 
Mayence,  in  the  year  1501,  when  they  were  about  six  years  old.  They  were 
forced  to  have  a  common  will,  to  walk  together,  to  sleep  and  rise  together;  and 
when  one  went  forward  the  other  went  backward.  Their  noses  a' most  touched 
each  other,  and  their  eyes,  instead  of  being  straight  to  the  front,  were  crooked 
\o  one  side.  They  lived  to  be  almost  ten  years  old.  at  which  time  one  of  them 
dying,  it  was  necessary  from  the  decay  of  the  corpse  to  cut  them  apart;  but  the 
wonnd  mortified,  and  the  survivor  quickly  followed  her  sister  to  the  grave. 
The  explanation  given  for  this  prodigy  was  that  as  a  pregnant  woman  was  con- 
versing with  another,  a  third  suddenly  coming  up  from  behind  knocked  their 
heads  together,  and  the  impression  of  the  fright  was  coinmunlcat<j(l  from  the 
mother  to  the  foetus.'^ 

*  Vide  also  Camerarlas,  Vol.  II,  p.  45. 
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There  is  a  wood  cut  representing  tliese  girls  as  Joined  at  the  forehead, 
and  looking  into  each  other's  eyes. 

A  representation  of  the  manner  of  coining  money  in  vogae  at  that  time, 
is  foond  at  page  692,  and  at  page  708,  men  and  women  are  represented 
bathing  together,  entirely  nude,  in  one  of  the  mineral  bath  resorts.  The 
Yehm  Gericht  is  described  on  page  748,  the  animals  of  Prussia  at  784^  and 
the  martyrdom  of  John  and  Hieronymus  Huss  at  page  801. 

At  page  820  is  an  engraving  which  recurs  very  fireqaenUy  throughout 
the  book.  The  subject  is,  "  A  great  contention  between  two  kings. ' '  Two 
men  in  regal  paraphernalia  are  represented  as  hauling  and  mauling  and 
pulling  and  tugging  at  each  other,  in  a  tremendous  state  of  excitement, 
clutching  at  each  other's  beards  and  hair  and  garments.  This  probably 
conveyed  to  the  readers,  better  than  the  mere  force  of  words,  the  dose  and 
violent  nature  of  a  combat  between  sovereigns. 

On  page  882  is  a  description  of  Norway,  and  of  the  monsters  that  abound 
therein.  Among  these  the  whale  stands  pre-eminent  with  a  head  shaped 
somewhat  like  that  of  a  dog,  with  huge  projecting  tusks  like  those  of  a 
boar,  and  is  shown  in  the  act  of  swallowing  a  man,  who  is  all  out  of  sight 
except  his  head  and  arms.  His  comrade,  more  fortunate^  appears  on  the 
mainland,  naked  and  in  Aill  flight.  A  vessel  is  being  sucked  down  into  a 
whirlpool,  of  which  the  text  states  that  there  are  many  on  the  Norwegian 
coast.  The  ocean  is  seen  swarming  with  flshes,  and  a  man  is  portrayed  fol- 
lowing the  sport  of  angling  with  a  bait  that  resembles  a  bundle  of  hay. 

The  Lord's  Prayer  in  the  language  of  the  Lapps  and  Finns  is  given  al 
page  847,  and  on  the  same  page  a  description  of  Iceland  occurs,  with  a 
representation  of  Mount  llecla  in  full  eruption. 

A  short  description  is  given  of  Oreenlaryl,  at  page  850,  as  follows  : 

"  Grtlnland  moans  Green  Land  (vi.enjt  terra),  so  called  on  account  of  tlie  luxuri- 
ant herbatro  found  there.  Of  which,  as  well  as  of  cattle,  there  Is  exceeding  ubuo- 
dance,  as  may  be  seen  from  the  reports  brouglit  back  by  those  who  have  voyaged 
thither  that  they  make  great  amounts  of  butter  and  clieese,  from  which  we  may 
conjecture  that  that  country  Is  not  rough  with  mountains.  It  contains  two  Bish- 
oprics, whose  Bishops  are  ordained  by  the  Archbishop  of  Nidross.  The  people, 
through  the  negligence  of  their  spiritual  pastors,  have  almost  relapsed  intobea- 
thenism,  being  of  tlckledisposition,  and  greatly  given  to  magic  arts.  By  meansof 
incantations  and  spells,  they  are  reputed  to  be  able  to  raise,  at  will,  tempestuous 
storms,  and  to  cause  the  shipwreck  of  foreign  vessels  whose  remains  they  de- 
sire to  plunder.  Their  own  vessels  being  of  skiujt,  and  very  light,  are  quite  safe 
from  collisions  against  their  rocks." 

An  o<ld  two-page  ilhistnition  occurs  at  paj^e  85*2  of  the  monsters  whicli 
arc  to  be  found  in  the  Northern  Regions.  So  laughalily  absurd,  so  ridicu- 
lous and  so  diverse  in  their  representations  that  no  pen  could  ever  attempt 
to  describe  them  with  the  slightest  approach  to  justice.  On  exaniininii^ 
them  one  feels  tempted  to  exclaim  with  Bottom,  wlien  he  awoke  from  his 
asinine  Imlhicinution,  *' The  eye  of  man  halli  not  heard,  the  ear  of  man 
hath  not  seen,  man's  hand  is  not  able  to  taste,  his  tongue  to  conceive,  nor 
his  heart  to  report"  what  these  remarkable  figures  were  intended  to  con- 
vev. 
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MoDslere  of  every  conceiTable  age,  shape,  size,  appearance  and  color; 
lleh  with  the  beads  i>f  owls;  whales  with  crocodile's  sculy  Imclts  and  the 
hmda  nnd  tusks  or  wild  boars ;  pig-headed  animals  with  fish's  tails  and 
elephants'  bodies;  fish  with  cats*  faces  and  ruffles  around  their  bodice; 
fbli  that  look  like  turnips  and  carrots ;  Sub  swallowlag  joung  pigs ;  fisb 
with  leopards'  heads  and  cluws  ;  fish  with  wolres'  hcada  ;  Hah  witli  oxen 'a 
heads ;  griffin-headed  tlah  ;  flsh  with  heads  of  birds  an<f  bodies  like  dock 
leaves ;  llsh  attnckiQg  men ;  gignntic  lobsters  and  crawllsh ;  wondcrfbl 
fish  that  look  like  crows  :  a  sea  serpent  swallowing  a  vessel ;  and  many 
other  ohjeds  which  the  credulity  and  superstition  of  our  ancestors  accept- 
ed in  good  tkith.  A  whale  is  represented  as  attacking  a  vessel  whose 
mariners  are  vainly  endeavoring  in  accordance  with  the  etiUtbllbhcd  enstom 
to  divert  it«  attention  from  their  ship  bj  throwing  overboard  a  number  of 
small  Iiarrcls  or  tubs  ;  a  Usagn  from  whence  arose  Ihe  saying  of  etuting  » 
tui  to  Iht  icAiilt,  meaning  to  divert  one  by  means  of  a  lesser  matter  from  a 
greater  one.  In  one  citmer  of  the  plate  occurs  the  barnacle  tree,  already 
described,  with  its  fruit. 

At  inge  fiOi'i  is  the  potirail  of  a  monster  who  was  born  at  Cracow  in 
Pehniary.  Ifi47,  and  lived  three  hours.  It  Is  n  boy  whose  feet  and  bonds 
terminate  in  four  duck-Uko  webs  Instead  of  fingers  and  toes.  There  grows 
out  of  each  knee  and  out  of  each  elbow  a  dog's  head,  being  four  in  all, 
while  f^ora  each  of  his  breasts  protrudes  tlieheadofa  ram.  At  the  bottom 
of  the  breast  bone  in  his  belly  is  an  extra  piilr  of  eyes;  a  forked  tall  waves 
up  to  his  head.  He  has  a  long  and  flexible  elephaut's  proboscis  in  place 
of  an  ordinary  nuee  ;  large  nnd  round,  saucer-shaped  'eyi's,  and  an  extra 
pMr  of  oars  growing  out  of  the  corners  of  his  eyes,  which,  as  well  as  the 
ears  in  llieir  usual  position,  are  formed  like  those  of  a  rabbii. 

At  page  1025  occure  the  history  of  the  Tower  of  Babel,  apro[ioB  of  which 
Munsler  gives  the  word  bread  in  fourteen  languages,  and  siieaks  of  Noah 
as  being  identical  with  Jftnni. 

The  Pba'nix  is  described  on  page  1034,  and  at  page  1043  the  Hyr- 
caoian  Tigei ;  the  latter  as  follows  ; 

"It  is  a  large  animal  of  various  colors,  whidi  Is  quite  lame  when  its  hun- 
ger is  appeased.  It  sleeps  three  days  at  a  Lime  and  upon  awakening  it 
washes  itself  and  mises  a  cry  and  endts  a  peculiar  scent  that  atiracls  to  it 
all  sorts  of  wild  animals,  for  with  all  such  does  it  preserve  friendly  rela- 
tions save  with  thv  dragon  and  with  the  asp." 

The  Tarinrs  are  described  at  page  1000  as  l>eing  antbropoiihagi,  and  one 
of  tl)ein  is  delineated  us  superintending  the  process  of  ronsting  a  human 
body  impaled  upon  a  spit  over  a  Are,  in  the  act  of  turning  the  viand  care- 
ftllly  so  aa  to  cook  it  evenly  on  all  sides. 

At  page  1006  is  a  de^crlpilon  of  India  and  its  customs,  one  of  which  is 
represeiiied  by  a  woodcut  of  an  elephant  attached  tn  a  plough  and  serving 
■«  n  tiller  of  Ihe  mil, 

Drngons  are  seen  on  page  lOHO  with  all  their  usual  fabulous  horrors  of 
scaicB  and  wings  nnd  jaws ;  duels  between  these  animals  arc  pk'tured  ai 
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fraiaoot  occurrence.  Kor  is  tlio  griffio  forgotten  among  ilie  prodiglM 
wliicli  DQlure  ia  suppofied  to  have  lavished  upoci  the  Uails  uf  the  Orient. 

AI  puge  1073  «,  liippopotamus  is  figured  as  a  horned  liorac  witli  huge 
fkngs,  wb(«c  Itod]'  is  half  concealed  in  tbe  river.  Bnukea  ure  kIoo  re|»«- 
aonted  with  several  lieiids,  each  of  which  bears  a  regnl  croun.  Hlill  fill- 
Uier  on  (at  page  1080)  we  find  the  Crocjcephaii,  "the  iiicu  wboee  hifttk 
da  grow  beneath  their  shoulders,"  the  people  wlio  have  hut  one  oje  and 
that  In  the  centre  of  tbeir  forehead,  a  race  of  doubles-headed  dwarb  ami  a 
nation  whose  feel  are  more  than  twice  the  size  of  the  rest  of  their  bodin. 
Tbeae  last  are  represented  as  tatung  their  ease  on  their  Imcka  undef  ilic 
sliodnw  of  tlieir  own  feet,  which  they  are  holding  pn)pi>ed  in  the  almup- 
ported  hj  their  bands.  The  pygmies  and  iLeir  incessant  wartiiru  wlUi 
Ihcir  licredltary  enenileB  tlie  cranes,  are  not  (l>rgoUen. 

At  page  1410  occurs  a  woodcut  illusti'alivo  of  tbe  customs  of  Cailtiy 
wbicli  mode»Uus  gratia  is  transcribed  in  the  German  ol  lUe  (Hliliun  of  IKS : 

"  Win7  einersein  toehler  iilo  kna  aiwaleilrn,  nlmiit  er  IniEifti  iiiiil  ptcylfltil, 
unci  Eeuiiht  mllnelno  loolitern  iitTden  ninrckt,  unil  Bujedertnun  horau  Uuinal* 
EU  elDam  nDbntllRben  speclakel  Oder  ■cbawnpH,  habt  die  tovliUir  Ire  klelilerda- 
liliideuHUtTblMiiD  lUoschallerii,  uud  UbhbIuU  dulilndenb»eh«n,'liu'naeh1iat>t 
bIc  Bich  darorneu  uacli  aulT  blsa  Uber  div  brunt,  und  lout  Hire  Iclb  dufume  aurli 
Bfhen,  und  nu  elwanu  ctnerdo  Ut  dem  sle  KeAill.  der  nlmpt  tin  ku  dvreb,  und 
tliulKoln  bllndeii  knutr." 

Tlie  foregoing  extracts  will  giv«  a  general  idi-a  of  the  work  and  its  con- 
lenta.  To  Iranscrlhe  at  greater  length  would  be  proflileKi,  as  tbe  remain* 
Ing  matter  for  the  moai  [mrt  presents  no  novelty  cither  of  snbjc^  or  utM- 
ment.  There  are  narrationa  of-  tbe  voyages  of  Columbus  >nd  VeApuclos, 
but  differing  in  no  wise  from  tbe  generally  received  accounts. 

There  Is  a  very  remarkable  map  of  the  New  World,  which,  howcrer,  I 
pass  over  for  the  presoni.  intending  in  the  hereafter  to  make  it  n  study  by 
itself- 

It  is  needleaa  to  dilate  upon  the  pleasure  to  he  derived  froin  tbe  pcnu&l 
of  old  books.    Uardan  says  with  much  truth : 


bdiii.nnanUiiiuiriui 
preBsiit  and  nllnn^ 
nllure  tht-mlnd  by 


"ThntMln  travellnB  the  real  go  forwanl  and  look  bi 
looli*  around  about  tiliii,  bpcIds  all  thingi,  both  Hie 
nnd  so  be  alone  hatb  a  complete  horlnon."  "Sueb  ■! 
Ibelr  agreeable  altrscl  Ion  on  aceountortbelnoredlhti 
of  llielrBubJeaU  and  excite  to  furtlierBlepH  toward  kaowledRe.  WhMsrwt*T 
plenmire  cnn  there  be  than  to  peruBe  tboae  books  of  cItleH  put  out  by  BfKuaai 
■ud  Uuge»l>erilaBT  To  read  tboea  exquisite  description!  of  UnsDlOa,  JkftuuMr, 
Herrera,  I-set.  Merula.  Butcrus,  Leander,  &e.1  TheBe  tlunnuB  nxpedlUona  oT 
ChrlEloph.  Columbus,  Amarlcuii  VeBpucInaT  These  hodieporloon*  to  remoM 
and  IKbulouH  places  or  tbe  worldT  To  see  birds,  beasts,  aud  Osbes  tii  \bt  M«, 
spldeni.  gnats  flleB.  serpenli,  fta..  all  oreaturea  set  ont  anil  truly  repn«irnl«d  T"* 

The  book  itself  is  one  of  those  huge  folios  in  which  our  aucralor*  so 
greatly  bad  their  delight ;  hooka  with  l)roAd  inargins,  licavy  llnf-n  |iiip«r, 
good  black  ink,  large  type,  bound  in  ponderous  oak  boanli  covered  with 
stamped  hogakin.  and  weighing  several   jiounds.     fScliolam  uf  a  forniM 

1  Disraeli. 
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age  regarded  ^ith  contempt  small  books  and  a  common  reproach  against  a 
man  was  that  he  was  the  author  of  such."  But  the  very  magnitude  of  ft 
work  has  often  been  the  occasion  of  its  neglect,  as  but  very  few  persons 
have  either  leisure  or  inclination  to  wade  through  long  series  of  ponderous 
tomes  ;  a  fact  only  apparent  to  book  publishers  within  the  last  one  hundred 
and  fifty  yean.  8nch  sized  volumes  tempt  the  reader  to  cry  out  as  Macaulay 
did  in  his  celebrated  criticism  upon  Dr.  Nares*  life  of  Lord  Burleigh. 

The  learning  which  gave  rise  to  such  works  was  as  weighty,  as  solid,  and 
as  substantial  as  the  volumes  themselves.  The  period  in  which  it  flourished 
was  before  the  day  of  easy  paths  to  knowledge,  compends,  abridgments 
and  short  cuts ;  the  royal  road  had  not  yet  been  discovered,  the  quagmires 
filled  up,  nor  the  forests  leveled  that  obstructed  the  pathway.  The  con- 
sequence was  that  those  who  were  scholars  were  more  thoroughly  and 
deeply  learned  than  those  of  the  present  day.  The  diffusion  of  knowledge 
has  seemingly  resulted  in  sciolism  ;  where  once  the  few  were  educated,  the 
many  now  are  smatterers. 

Knowledge  is  like  a  powerful  stream,  whose  currents  while  checked 
within  its  banks  flows  deeply  and  strongly  although  silently;  but  when  the 
obstructions  which  hem  it  on  each  side  are  removed,  when  the  obstacles  to 
its  free  dispersion  are  leveled,  it  spreads  itself  over  the  adjacent  country,  so 
that  where  once  a  noble  river  ran ,  naught  now  remains  except  a  shallow 
babbling  brook. 

Diffusion  of  knowledge,  as  it  is  fashionable  to  call  it  in  the  cant  of  our 
day,  is  unfortunately  frequently  only  a  diffusion  of  ignorance. 


On  a  New  Synthesis  of  Saligenin.    By  Wm,  H.  Oreene,  M,D. 

{Read  before  ths  American  Philosophical  Society^  January  16,  1880.) 

• 
The  method  by  which  I  have  obtained  saligenin  synthetically  is  an  ap- 
plication of  a  general  method  for  the  preparation  of  phenolic  derivatives, 
made  known  by  Reimer  and  Tiemann.  Indeed,  since  by  the  reaction  of 
chloroform  or  of  carbon  tetrachloride  on  an  alkaline  solution  of.  sodium 
phenate  salicylic  aldehyde  or  salicylic  acid  may  be  obtained,  it  may  natur- 
ally be  expected  that,  under  the  same  circumstances,  methylene  chloride 
would  yield  saligenin,  the  latter  being  an  oxybenzylic  alcohol. 

A  mixture  of  30  grammes  of  methylene  chloride,  30  grammes  of  phenol, 
and  40  grammes  of  sodium  hydrate  dissolved  in  50  grammes  of  water,  was 
heated  in  a  sealed  matrass  in  a  water-bath.  The  reaction  is  complete  in 
about  six  hours,  after  which  the  contents  of  the  matniss  is  neutralized  with 
hydrochloric  acid,  and  agitated  with  ether,  which  takes  up  the  saligenin 
and  the  excess  of  phenol.  The  ethereal  solution  is  decanted,  and  the  ether 
distilled  off;  the  residue  is  repeatedly  exhausted  with  boiling  water,  which 
takes  up  the  saligenin  and  leaves  the  greater  part  of  the  phenol  undissolved. 
The  aqueous  solution  is  concentrated  to  a  small  volume,  and  the  drops  of 
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phcDol  wliicli  scparale  on  cooling  tire  reDinved.  Afler  exposing  Iherealdnc 
Tor  some  lime  over  sulphuric  itcid,  n  cryetalline  mass  >9  ohtaiaed,  wblcli  it 
pressoil,  and  roorjstalli»ed  from  boiling  waler  or  from  alcoliol.  1 
Mligenin  Is  tlius  oliUinad. 

The  quantity  or  saligenin  ie  by  do  means  in  proportion  lo  the  qaantilr 
of  phenol  employed,  and  an  alcoholic  solution  of  sodium  bydralewaafn 
to  yield  no  liuLter  roaulls  than  an  aquiMus  solution,  atlhough  the  reac 
took  pince  more  promptly. 

Isomiiric  oxyhoozylic  alcohols  may  be.  and  probably  are,  furmtfil  al 
Biinir  time,  but  I  linve  not  yi!t  been  able  to  isolate  such  compounds. 


On  the  hWamina  Perf-ralxng  the  Poilarior  Pari  of  the  S 
tht  Mammilm.    By  S.  D.  Cope. 


(Read  btfore  thi  A 
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Thu  number  of  perrorations  of  the  posterior  part  of  the  squamosal  hoat 
in  the  Mammnlia  is  considerable,  and  Ibey  hnve  not  attracted  th«l  atten- 
tion from  anatomists  which  Ihoir  importance  deserves,  As  I  have  fou 
them  to  be  especially  valuable  in  diagnosis,  1  have  thought  it  might  bu 
ugeftil  to  place  on  record  the  manner  of  their  occurrence  in  varioa 
cent  genera  with  whose  structure  we  are  more  or  leas  familiar  in  other 
respects. 

Thu  one  of  these  foramina  of  ivhich  some  notice  has  licen  tftkcn.  is  tt>( 
pmtglenoid,  which  is  menlioncd  by  Flower  (Osteology  of  Mamm&lia)  u 
occurring  in  the  dog  and  liear,  and  as  alisent  in  the  cat.  I  find  five  otbei 
foramina  which  usually  form  the  outlets  of  canals  which  are  counocul 
with  the  lateral  venous  sinus.  The  principal  canal  extends  from  tbe  post- 
glenoid  fommen  upwards  and  backwards  betn'een  the  os  (tetrosuni  and  thu 
squnmosal,  and  enters  the  cranial  cavity  at  the  sugierinr  border  of  the  fu^ 
mer.  At  a  point  in  the  parietal  bone,  often  on  or  very  neitr  the  squamotn- 
parietal  suture,  it  issues  on  the  surface  again,  In  the  rontmen  which  uwybt 
called  the  jHntpiiTittal.  A  branch  of  the  caual  may  take  a  posterior  direc- 
tion and  issue  on  the  occlniul  face  of  the  skull  in  the  suture  butwreen  tlic 
oua  pelroMam  and  esiteeipilate,  forming  the  maitoid  fommen.  Orapo 
terior  branch  may  issue  in  the  posterior  part  of  tlio  equamosul  t>one  in 
lateral  foramen,  the  poiligrtainoial.  In  certain  3Iammaia  a  largo  fommci ' 
perfomtes  the  base  of  the  zygomatic  process  of  thp  squamosal  frum  abnva 
entering  the  caunl  after  a  short  course  of  its  own ;  tliis  I  call  the  «uvm> 
glenoid  foramen,  t^till  another  inlet  lo  the  canal  is  fuiinct  in  aucnu  Hsn)- 
mala,  perforating  the  squamosal  below  the  crest  which  connects  the  xyeonut 
with  the  inion,  occupying  a  jmsilion  imstcrior  ami  uiclerior  to  Uie  poa- 
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glenoid,  aud  generally  looking  more  downwards  than  outwards.  I  call  this 
the  $ubsquamo8al.  These  foramina  may  be  arranged  in  four  sets,  as  follows  : 

I.  Looking  downw&rds  ; 
Posigknoid. 
Subsquamosal. 
II.  Looking  outwards ; 
Po^tsquamoaal. 
PostparietaL 

III.  Looking  upwards  ; 

Supraglenoid. 

IV.  Looking  backwards ; 

Mastoid. 

Some  foramina  of  the  same  region  are  not  necessarily  connected  with 
the  sinus  lateralis.  Hyrtl,  in  his  essay*  on  the  arterial  system  of  the 
JEdentata,  shows  that  a  foramen  near  to  the  postsquamosal  of  the  Tamandua 
ietradactyla,  gives  i)a8sage  to  an  "  arteria  diplo'etiea/'  which  is  formed  by  the 
junction  of  the  occipital  branch  of  the  carotid  with  an  ascending  branch  of 
the  temporo-maxillaris  division  of  the  carotid.  The  a.  diplo'etiea  issues  in 
a  foramen  which  perforates  the  parietal  bone  on  the  orbital  border.  These 
two  foramina  may  be  called  the/,  diplo'eticum  posterior  and/,  d.  anterior, 
respectively.  The  former  enters  from  the  fundus  of  the  same  small  fossa, 
which  is  also  perforated  in  its  superior  portion  by  the  /.  postsquaniosaie, 
the  canal  from  the  latter  foramen  taking  the  usual  vertical  direction. 

Still  another  foramen  exists,  which  is,  so  far  as  my  present  knowledge 
goes,  confined  to  the  Monotremata  and  Marsupialia.  It  enters  the  posteri- 
or base  of  the  zygomatic  portion  of  the  squamosal,  and  is  directed  forwards. 

In  Tachyglossus  it  passes  through  the  base  of  the  zygoma,  issuing  in  the 
base  of  the  zygomatic  fossa.  In  the  Marsupialia  it  enters  a  fossa  of  the 
squamosal  bone,  which  may  or  may  not  be  partially  filled  with  cancellous 
tissue.     I  call  this  the  foramen  postzygomatieum, 

I  now  give  the  results  of  my  observations  on  the  crania  of  the  most  im- 
portant genera  which  I  have  observed,  one  hundred  and  sixteen  in  number.f 

Monotremata. 

Tachyglossus.  The  only  foramina  are  the  /./.  diploetica  anterior  and  pos- 
terior, and  the  postzygomatieum.  The  anterior  half  of  the  canal  connect- 
ing the  former  two  has  no  external  wall. 

Ornithorhynehus.  Postzygomatlc  large  and  passing  through  the  zygo- 
ma ;  postsquamosal  large  ;  no  other  foramina. 

Marsupialia. 

The  types  of  this  order  generally  have  the  postglenoid,  and  hardly  ever 
have  the  supraglenoid  or  postparietal.    They  arc  generally  distinguished 

*  Denkschriaen  Wiener  Akademie,  1854,  T.  Ill,  pi.  1. 

tMost  of  tbefle  are  preRerved  in  my  private  collectioD  ;  for  a  few  I  am  indebted 
to  the  Maseum  of  the  Philadelphia  Academy. 
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by  the  prescnue  of  Uie  subsqnamosHl,  bm  in  Hj/ptiprymnu*  and  Maerajmt 
tliis  ruroiRtin  becomes  the  poauqunniosiil.  Ilirough  the  failure  of  tbe  pW- 
zygoDiBtlc  crest.  Il  nuud  not  be  coafouudud  witli  ttnoibcr  furamen  klto 
found  in  these  genera,  wbicli  enlera  alHive  the  meatu»  auditortut  mttraitt, 
and  communicnteH  with  tlie  tympunic  chamber,  and  whicb  I  call  tbo  fv-' 
pratj/mponic  foramen.  The  siibsquamosal  cntera  tlic  sinouB  canal,  and  in 
Phaieolaretoi,  ^The^e  the  poatgleaoid  ie  wanting,  constitutes  its  only  exter- 
nal outlet.  The  order  is  further  characterized  by  the  presence  of  tbe  poet, 
zygomatic  foramen. 

PhaiKolom]/i ;  postKygomalic  cliamlier  enormoun,  extending  above  mea- 
tus. No  foramina  below,  except  supralympanic ;  above,  a  sujiniglenoid 
and  one  or  two  postglcnoids. 

Pha*colareto»  ;  subsquaraosal  and  posUygomalic  only ;  Uie  latter  com- 
municating with  an  empty  chunibor, 

Mneropui  and  ffj/ptipti/ntn'ta ;  |>ost glenoid,  poslzygotnutic,  supnitym- 
panic  and  postsquamosul :  llio  second  communicating  with  a  ctiatnber  Qllcd 
with  cancelli. 


1.-Skul!  of  ojiohsiim  :f»delpl,!,'  i'Vn.>. 

of  Uie  right  iiiuMoia  niiil  atiuamosal  Im 

ae»  romovea.    M.  miuilold  tan- 

PZ,  poslxysomallc  taniaen. 

,    aubsquamosal    and    miutaid ; 


DirUlphyt ;  poatgleiioid,  poslBygomalic, 
postzygumalic  small. 

Dani/urut;  postglenold,  Bubaquamrsal  and  probithly  mastoid.    I  cannot 
End  a  postzygomulic. 

Phaiangiita ;  postsquamosal  and  postparictnl  only ;  no  postzygomallc 
nor  tvip  rat  ym  panic. 

Edbktata, 

Tamandui  ;  F.  f.  diphiliea  anferi"''  and  ponlerior,  and  poetsquimosd 
only. 

Datypun    {^Hnftut)  ;    poBtglenoid     (Inrgf).     i")3tiiiuniiiiisnl,     mnsliiiil, 
several  poet  pari  etuU,  and  a  small  sulisquainosal, 


jaui 


CMamydophoTat ;  a  poslglpnoid  ouly. 
Mani$  ;  posUygoniiilic  only. 

ilegalimyx  ;  iMiBisqunmosul  luid  supra  tympanic  ;  a  closed  fissure  at  posi- 
tjoa  of  I  lost  glenoid.     A  large  foninieii  bulotv  tlie  ubuhI  posllion  of  masluld. 
Bradyyut  and  Gholapui;  do  furamiua. 

ROOBNTIA. 

In  this  Order,  so  for  aa  yet  obsereed,  the  BUpruslenoid  and  poslparietal 
foramina  lire  never  present,  wliile  the  mastoid  is  rureiy,  and  the  suli- 
Bquamowl  iB  generaiiy.  represented.  The  ridge  connect iag  the  xygoina 
with  the  inlon  l>eiDg  wealt,  the  diHerence  between  tliis  foramen  and  Itie 
poslniuiuuosal  Is  less  marlied  in  tliis  order  tlinn  in  the  Mariupialta,  II  is, 
however,  always  on  the  inferior  Itordcr  of  liie  squamusui  bone. 

Lepui  and  Lagamyt ;  no  furuminB. 

Liiffidivm;  on  furaralna.  ' 

Ctreolabtt ;  noforaiutna. 

Lagoitomun,  Qeatafft  aad  ErilMton ;  an  enormous  iwslglcnoid  without 
loternal  canai. 

Capromyi,  Ualagmfft.  Seiunu,  Haplodontia,  Uuptromy;  Mua;  post- 
glenoid  and  po«tsquamosHl  uniy. 

Uj/ttri^,  nydroehtrrun,  Ntotomit  and  Arvkola ;  postglenoid  and  poat- 
■qnamoeal  foreiuina  confluent ;  no  others. 

G'lilor,  Cytuimyi  and  Spervtophilus;  postglenoid,  poalsquemosal  and 
mastoid. 

iNBECXrVORA. 

Ttio  foramina  are  very  much  as  in  tlic  Rodenlia  in  tlie  smaller  forms, 
.  and  m  In  the  Carnivora  in  the  hirger. 

Blarirui,  Condyluni  and  8cnU)p»;  poatsquamoBal  only. 
Erinaeeui ;  postglenoid  and  post squamoaai  only,     Mystomyi  the  same, 
according  Ui  Allman's  figures. 

CenUlet;  pOBlgiCDoid,  poslparietal  and  mastoid. 

BoUnodon  (from  Peters'  tigitrcaj  ;  poslfrlenoiil  and  poslimrielal 

CmnOPTEiiA, 

In  some  members  of  this  order  tiie  foramina  are,  as  in  many  Carnivora. 
limited  to  the  postglenoid  and  postiHirietai. 
Scatophilui  (fwKiii);  postglenoid.  post  pari  dial  and  mastoid. 
Pleropui ;  postglenoid,  subsquaniusal  and  [wstsquamosal. 

Cauhivora. 

In  iliis  order  (he  foramina  are  few  in  number,  and  are  very  well  duflned. 
None  of  Ibem  [Missess  more  than  three,  while  tlie  specialized  tbnns,  both 
lerreslrial  and  aquatic,  do  not  possess  them. 

Trieleeut  and  Arctoctphalut :  no  loramina. 

I'hoea  ;  a  rudimentai  poslgienuid. 


i. 


frfUD,  AretnAirtum  and  Hyaiutdon ;  postglBuoid,  muioii!  and  ihhI- 

\  parictnl. 

Enhydroff/oniui^  Ttmnaegon  ;  postglenoid  and  posipnrjetiil  imly. 


nil  JfarAdreifui  (cert- 


I 


Archnlttrut,  Diniftf*.  PoffOiioiian,  Ilophphoiu 
brali*} ;  poBtgleaold  udiI  ptistjiarletal  uiily. 
Proeyaii,  Niuaa  nod  Batnarit;  poslglenoid  ouly. 
GanU,  VulpetAnA  Uroeyon;  pml glenoid  only. 
Vinrrrn,  Manttla,  i\ilcin'ui  and  MephiiU ;  poetglonoid  only. 
Fiii*  {domulieit)  ;  eoincUiniMB  minute poatgloliolU only;  w)mBtimcs iinnc 
Hyiraa,  Ui^ein,  CynitUirnt ;  no  fornmliin. 

PlIOBtMl.G. 

Lemur,  Chiroj/nUnt  luiA  Titricui ;  apoalglenoid  only. 
QaADRCUASA. 

Ilnpnlt ;  poslglonoid  and  poalsquamnsal. 

6'(*««  ;  pciBtgienoid  and  postparieial.  Tlie  Uiier  is  on  lUe  suture  of  tlir 
pariclal  ati<1  squnmosul  l>onea  ;  in  HapaU  penfeillata  it  \a  enliKly  within 
tbe  Hqunm'iaiil  liunca. 

Atflen,  VaUithrii.  Mi/eeta.  Semnopithretu  and  Cynoeifthttivt :  no  tor- 
am  1  on.  ' 

Miuaeat ;  a  small  pnstgieuoid. 

Trogloilylii  nigtr,  gorilla  ;  a  closed  flssurc,  but  no  I'orameii  pattgleDoicl- 

Jhrnn;  no  roramina  in  sixteen  Norlli  American  ludianaeKamiaed  of  ihu 
Eiamoth,  Bniiniick,  Crow,  Sinux  and  Cbeyunoe  trilwB.  One  )>oaIf  lODoid  on 
oni!  flidij  in  D  Binub  AuBtraliao.  One  or  two  mastoids  aro  more  uaual,  ho- 
ing  found  In  n  gixid  many  specimens  of  all  races.  Tliuy  ntc  ntmt  In  Htii- 
ten  lot  neijroea. 

Cktacea. 

Bitlana,  Beluga  an<.\  Moiwdon;  no  rornmina. 

Sl&BnlA. 

ILilirrtm  und  Manut'ia  ;  n  Uuge  inastold  only. 


HvnAroiIiEA. 

PnoBcwriDiA, 
^^lepkat;  nu  roraitiiiiu. 

P  K  msHOD  ACT  IL  A , 

Z  Ml  tliis  ortler  the  niiiiii.er  of  ilie  foramlnn  rnngcs  from  vitry  Tew  to  mimj'. 


^^Jtinorerut.  Ap/ielopf  ;  iKisIpniieljil  only. 


Xih  iwtuml  •!«;  "lu'wHjgiibscnc 

or  masfiKl  (i 

r,-.FlK.o 

"-' 

'*"'"■'•" 

7\ipiVtit;  posliMTletftl  Nnd  a  linge  niRsloid. 

ami   Jf? 
In  lilt! 

Inst 

poslpanetnl, 
tliree  gcnem 

(t.  105.  3o. 

PniKTEU  MAR 

en  0,  1880. 
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tlio  vessel  Issuing  rroni  llie  postH)uami»al.  grooves  tlie  pelroOB  bone,  Int-  —  ~' 

ing  It  at  a  iKiint  ni-iir  Hint  usually  occupied  hy  Ibe  masLoId  fornnien.    In  ^^^ 

the  second  and  last  genera,  and  probftbly  lu  llie  Uil'rd,  ilie  slnous  ranal  is  ^^H 

prolecied  liy  a  boay  crest  iji  front,  Uirougbout  its  entire  lenglli.  ^H 

AKTIOUACTn.A-  ^B 

Great  diversiiica  nre  found  in  tills  order,  i«])Ccial1y  belwepii  ilie  suilline  ^^= 
and  ruminant  divlBions.  Id  the  former,  with  the  cxccptiun  of  iho  Hippo-  — 
potamidai,  there  are  do  rnmniinH  ;  in  the  Stiminantia  ilicy  are  more  nih 
mi'roiis  thAD  in  any  other  order  of  the  citisa,  Ttie  Ramiiumtia  nre,  like  tlie 
equine  Pen'uodaetj/la,  characterized  by  the  pruaence  of  the  tupniglcnoiil 
foranteu  ;  U>  Ibis  tlie  CamtUAa  aDd  some  olhefa  add  the  mitsloid.  TI10 
TraguUna  mnst  he  excepted  fruiu  ikis  rule,  for  thty  Lnve  nothiiig  but  ihc 
poatglenold. 

Omnieora. 

8u;  Difotj/iet  and  P/Meoehrerun  ;  no  foramina. 

tJippopatajaiti  luid    OhoiroptU ;    p(Mli;!eiiuiil.   postsr[uunitisn1 .    nia^toiit 
and  «.  rudinicniul  supmglenuid. 

TragulM ;  poslglenold  imly. 

Oreadon  ;  [Kwtparietal  and  mnitold.  In  11 
from  Cutorudo.  I  Hnd  a  minute  supragleiioid 
mens  It  is  wanting. 

Potbrothenum ;  |>i>slpni'ii-inl,  [xistgleuoid  ;  maBtoirt  ; 


ijiccimen  of  0.  eutbtrU-mi 
each  side  ;  in  other  STiecl 


Praeamtliti,  Cumrla;  Arifhtniti ;  itoatgluniild.  SQpruglenuiil  anil  luastiiii). 

Boi ;  postglenoid  and  suiiraglenoid  ouly. 

Antilooapra  ;  pnsiinrielul,  poslglenold.  niaaUiid,  and  a  large  stipragleti- 

Oiraffa  ;  poa'gieniHii,  snpniglenoid,  poBlsquamosal  and  mastoid. 
Orenf,  Oi'ii,  C»mii> :  pitslglunold,  silpraglcnoid,  post^qnainosal,  |xwtp!i 
rifiiil  mid  nmatoid. 


e  precodioj;  IIju  rullowlng  coodusions  may  be  derivM  : 
0)  Till!  KlnouB  foniminn  furnish  vuliialile  iliftgnoslic  fibnmrtere,  unA 
~   ',  witli  proper  limiuiion,  he  iiwd  in  Byslematic  (leflDitinn. 
^)  Tlio  primUlvo  condition  of  tlje  various  niitrnmalian  ordere  nppenrs 
kkvr  l>e<.'ii  tlic  pnsSFBsinn  nf  n  Kniiled  nambeT  nf  tUcse  fonimiDn. 
1.  The  monotreine-iiiHrBUl'lal  line  liikve  dcvcl0[ied  a  niiinl)er  nf  luramiiia 
Uiitir  own  s)i«cinl  wuy. 
)  TliO  Bodtnti:!  Iiavc  cliictiy  devt!li>|«;(l  IIkhl-  nf  llie  in  terint  part  o(  the 
ilbone.  tf  any. 
■)  Tlie  Camitora  conimeaced  with  but  fi'w  ruramina,  and  have  obliter- 

n  MUiuiag  tlieir  highest  devclnpmenL 
It)  Tlio  hiBlory  ot  llie  timtdramana  is  idontlcul  wltli  lliat  of  the  Car- 

pf)  Tliu  PwUtodaetjitit  ■pYBVint  very  Tuw  foramina  in  ibe  lowest  fiimih, 
kdld  not  {nn»nse  tbcm  {d  tho  tine  of  the  Rhiaoeeridir .  In  the  lini-  'if 
pborsM  an  incTOaso  in  tbeir  auml)er  appeared  early  in  geologic  time, 
il  ii  fully  mninbiin«l  In  tho  existing  species. 

')  Id  the  Oinuivonma  dlvldim  of  the  Artiodni-lyhi.  time  has  obllternletl 

Idltheainuus  fomminn.    In  the  Camels  an  increased  number  was  Hpiwrent 

I  iKxnt  geologic  gicrind  iw  in  the  history  of  Ihe  horses  (While  Hiver  i>r 

at  Miocene),  and  lius  been  muiuiained  ever  since  ;  ivhile  tiio  existing 

A  preMint  n  larger  number  of  the   foraniinn  than  any  of  the  class  of 


The  only  reUtJon  between  these  strnctures  and  the  hahlLs  of  the  species 
concerned  thai  cun  now  be  traced  U,  lliat  the  largest  ouuilier  of  the  foram- 
ina is  fnunil  In  the  Bpcciiili»d  vegetable  fuiHlcrs,  while  the  snulieat  num* 
her  ia  Ibund  In  omniniroiis  furmii. 

I  Diiw  give  a  eynnjMls  of  the  diEtributlnn  of  the  sinous  foramina  accord- 
ing to  the  fontnnna  Ihcmselves.  The  /,  /.  diplnitUa.  po'Ciggoimiliea  and 
tapratymiia liieam  aro  not  included,  as  tiielr  existence  is  restricted  to  the 
few  types  already  mcDtioocd. 

I.  No  foramina. 

Homo.  Tro'ilodfftei.  Cffnoeephalui,  Samii"pit/nfnii,  Xgeetf.  Citl- 
UlArit.  Alele*. 

Uneia,  Hytrna,  Arcloetphaiiii,  TrieAeeuK. 

KUpha;  Ityrai  ; 

>Su(,  Pharueharvt,  SieolgUi. 

Ltput,  Lagidium,  CermUibeii. 

VhiilcipVK.  BradffpnK, 
II.  Postglenold  only. 
a.  Itiidhnnnlal. 
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MiMtela,  PatoriuB,  MephitiB ;  CanU.    Vulpes,  Urocyon;  Vvoerra.        • 
Ptocyon,  Nasua,  BoMaris, 
Tragulus. 
aaa-  Knormous. 

Lago8tomu8  and  Geomyi. 
III.  Subsquamosal  only. 

Phascolaretos. 
rV.  Postsquamosal  only. 

Ornithorhymm,  Tamandua,  Blarina,  Gondylura,  Scalops, 
V.  Postparietal  only. 

Rhinocerus,  ApJielopi. 
VI.  Mastoid  only. 

Halicore,  Manatus. 
VII.  Postglenoid  and  subsquamosal  only . 

ffystrix,  Hydrocfiarus,   Capromys,  Gcelogenys,  Selurus,  Haplo- 
dontia^  Neotoma,  ffesperomgs,  Mus,  Areieola. 
VIII.  Postglenoid  and  postsquamosal  only. 
Erina€^us. 

Mctcropui,  Hypsiprymnus, 
Hapale. 
IX.  Postglenoid  and  postparietal. 
Chiroptera  sp. 
Temnocyon,  Enhydrocyon  ;: 

ArcJuBlurus,  Dinictis,  Pogonodon,   Ilophphoneui,   Maeharodtu. 
Ci'btin. 
X.  Mastoid  and  ix)stparieUil. 
a.  Mastoid  small. 
Oreodon. 
au'  Mastoid  enormous. 

Tajnrus. 
XI.  Mastoid,  postglenoid  and  postsquamosal. 

Castor,  Cynomys,  Spermophilus. 
XII.  Mastoid,  i>ostglenoid  and  subsquamosal. 
Dasyurus,  Didelphys. 

XIII.  Mastoid,  postglenoid  and  postparietal. 

Scotophilus  (fusciis). 

CenteteH. 

Ilydnodon,   Ursnus^  Arctotherium ; 

XIV.  Supmglenoid  and  postsiiuamosal  only. 

Phascoloiiiys. 
XV.  Supniglcnoid  and  postglenoid  only. 

XVI.  Sui)raglenoid,  postglenoid  and  mastoid. 
Procamelux,  Camelus,  Auchtnia. 
XVII.  Supraglenoid,  postglenoid,  mastoid,  postparietal. 
•     6t.  Supraglenoid  small. 
roebroth^rium. 
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aa.  Supraglenoid  large. 
AntUoeapra, 
XYIII.  Supraglenoid,  postglenoid,  mastoid  and  postsquamoeal. 
a.  Supraglenoid  small. 

Hippopotamus^  Chotropm. 
aa-  Supraglenoid  large. 
QiraffcL, 
XIX.  Supraglenoid,  postglenoid,  postparietal  and  postsquamosal. 
a.  Supraglenoid  small ;  mastoid  not  grooved. 

Anehiiherium. 
^.  Supraglenoid  large,  mastoid  grooved. 

Hippoiherium,  ProtohippuSf  Equus.  ^ 

XX.  Supraglenoid,  postglenoid,  postparietal,  postsquamosal  and  mastoid. 
Gervus,  Oreaa,  (his* 


Biographical  Notice  of  Professor  Joseph  Henry.    By  Fairman  Rogers. 

{Read  brfore  the  American  Philosophical  Society,  February  20,  1880. ) 

The  admirable  memoir  of  Prof.  Joseph  Henry,  prepared  by  Mr.  William 
B.  Taylor,  and  read  before  the  Philosophical  Society  of  Washington, 
October  26,  1878,  is  so  exhaustive  both  as  to  his  scientific  labors  and  the 
incidents  of  his  life  that  little  can  be  added  to  it  until  at  some  future  time 
a  biographer  will  undertake  the  preparation  of  a  more  voluminous  life  and 
letters. 

As  to  his  scientific  career,  the  memoir  deals  principally  with  his  earlier 
work  as  being  more  directly  personal,  and  the  results  of  his  own  manipu- 
lation and  experiment,  while  his  later  days  were  devoted  to  the  direction 
and  coordination  of  the  work  of  others. 

Regret  has  frequently  been  expressed  by  the  scientific  friends  of  Prof. 
Henry,  that  his  acceptance  of  the  Secretaryship  of  the  Smithsonian,  and 
his  devotion  to  the  interests  of  that  Institution  had  withdrawn  him  from 
those  lin^s  of  original  research,  in  which  he  shone  so  conspicuously,  and 
while  these  regrets  are  perhaps  well  founded,  it  is  a  question  whether  he 
could  possibly  have  been  of  more  value  to  science  under  any  circumstances 
other  than  those  in  which  this  later  part  of  his  life  was  passed. 

In  his  position  his  influence  upon  American  Science  was  great  and 
varied.  He  was  a  constant  and  shining  example  before  the  eyes  of  the 
younger  scientific  men  of  an  unselfish  devotion  to  the  interests  of  science 
for  itself,  and  not  for  self  aggrandizement.  Honest  in  the  widest  and 
deepest  sense  of  the  word,  he  never  permitted  expediency,  self-interest  or 
passion  to  interfere  with  the  search  for  truth,  and  his  clear  and  simple  ex- 
pressions on  such  subjects  put  it  out  of  the  power  of  those  who  consulted 
him  to  do  otherwise  than  follow  the  example  which  he  set  them. 
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Filling  for  yeiira  a  position  in  wliicti.  wiihout  violuling  nny  of  the  iirlf — ^ 
ciples  wliicli  many,  nny,  most  men  consider  quiie  stitni;leni<  for  ih«lr  moriE^F 
gill  Jance,  lie  might  Imvc  used  Ills  fcnawlalgc  fi>r  llie  fiirllierannc  or  his  (><r.  ~^ 
Bclllsli  ends,  he  never  swerved  for  an  InsIaTit  tVom  liJ8  dciormiiiation  to  eJ^^ 
amine  and  decide  u1l  mutters  from  the  purely  scienijflc  point  at  view,  uokjm 
liiiiased  bj  any  consi derations  as  to  liow  Lie  decisions  migtit  affMt  ilie  Iibt^ 
toreslfl  of  any  one,  and  tlie  liosls  of  inventors  and  prujeclors  who  »ro  (."ai^rM 
slBiilly  hovering  aroond  Government  headqilarlers  Ibnnd  liim  a  sentinel 
wliom  it  was  iroposBibleto  cajole  or  lo  jiaas  witb'mt  Ibal  CUUDIctBigD  ic^^ 
true  worlhincas  which  his  trained  mind  was  quick  to  recognixe. 

Wbile  he  no  doubt,  bod  he  remained  in  liis  labor»tory.  would  hav>  -^ 

added  year  after  year  lo  the  knowledge  of  the  world  liy  original  rcsoarclB:^^ 

,  he  didso  tniiuli  in  his  prominent  position  to  encourage  and  assist  hucIi  woriF  — 

I  by  others,  that  it  may  be  fklrly  presumed  that  the  results  were  equally  giMnB — 

I  While  there  are  many  men  who  in  the  solitude  of  the  lalioniuiry  cbk. — • 

carry  on  important  Investigations,  tbere  are  few  who  Join  (o  an  accnrai--     : 

BCientitlc  training  the  ability  to  impress  and  to  direct  men  who  ar«  ihi-L^^ 

aeientillc  equals,  the  lolly  Incorruptibility  of  character,  and  the  olearr^^ 

flighted  power  of  grasping  a  subject  which  he  poasessed. 

In  Ihia  respect  as  well  as  by  his  ofBcial  position  he  mneh  resembled  bii^  •< 
I  friend  Alexander  Dallas  Baclie  with  wbom  he  was  intimately  ossodsiij  i.^ 
\  for  ibe  many  years  during  which  lUey  both  lived  in  Wasbiugton. 

Drought  into  conlinus!  personal  contact  with  tlio  acti  vc  sclciitlflc  men  itr^ 
the  day,  they  exerted  nn  incalculable  effect  uj>on  wliat  we  might  call  tlia  ' 
scientific  morals  of  the  yonoger  generation,  and  always  trod  tlicmselvc^c-^ 
tlio  imths  which  alone  lend  to  honor. 

Single  winded  and  steadfast  in  their  purposes,  tlioy  would  listen  t"  n-«"* 
projects  which  bod  about  ttiem  tliu  taint  of  selflsbneaa  or  corruption.  ftn»  ** 
man  who  met  them  with  any  project  wliich  wrmld  not  !>i™r  the  fat  «J 
liglit  of  day  soon  felt  lliat  he  liad  made  a  grievous  mistake,  and  reireaw*-^^*^ 
In  confusion. 

In  writing  IIiuh.  I  do  not  mean  tbitt  Prof.  Henry  frtiwned  only  on  thoa*»*^" 
projects    which   the   average   sentiment  characterlKrs  as   dlshoncat   tliii**  *^ 

s  bis  clear  and  evident  duty,  but  be  also  laugbi  that  ecientiflc  work  lis*  ■"  ' 
(br  Its  object  the  development  of  tnith,  and  that  all  the  petty  cntislclenilioii  «  »  * 
of  claims  of  priority,  and  the  jeaiouBies  which  so  often  emliltter  the  nh  ■»*-  ■ 
tions  of  scientific  men  were  unreal  and  unitnportant.  purely  seconibrjr, 

;  is  somewhat  doulitful  whether  any  one  can  occupy  again  a  poaliion  b^  ^ 
tbe  Amerinm  scieniiflc  world  exactly  similar  to  his.  Comnutnrinc  iim^^ 
scientific  career  at  a  time  when  it  was  quite  possible  for  a  great  a 

w  tbe  whole  range  of  the  physical  sciences  in  a  wny  more  or  Irw  com 
plcle,  he  was  loohed  up  to  by  all  men  working  in  thoM  llxhiw  as  a 
knowledged  authority,  and  his  influonre  was  thus  very  extnnalv*.    Suw" 
these  fields  have  become  so  large  and  varied  Ibat  it  is  hardly  |Kuu<bl«  fo* 
any  one  lo  l>ecomo  more  ihan  a  specialist,  and  thn  power  iff  i.ii>inliraUt<>M 
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which  Prof.  Henry  in  common  with  Bache  and  Agassiz,  exercised  is  gone 
with  them,  and  must  perhaps  now  be  concentrated  in  Academies  and  So- 
cieties. 

Prof.  Henry's  closest  connection  with  the  American  Philosophical  Soci- 
ety was  during  his  residence  at  Princeton,  from  the  year  1832  to  1846,  during 
which  period  he  made  constant  communications  to  the  Society,  and  attended 
ita  meetings  regularly,  forming  and  cementing  those  friendships  with  many 
Philadelphians  which  lasted  through  his  life.  This  was  the  time  of  his 
greatest  activity  in  original  work,  and  as  Faraday,  in  England,  Biot  and 
Becquerel,  in  France,  and  Riess,  in  Germany,  were  engaged  in  parallel 
investigations  of  the  greatest  importance,  the  period  was  one  of  the  most 
interesting  in  the  annals  of  science. 

Upon  his  election,  in  1846,  as  head  of  the  Smithsonian  Institutipn,  his 
opportunities  for  direct  private  investigation  in  his  own  laboratory  ceased, 
but  he  h'ld  improved  facilities  for  controlling  extensive  investigations 
through  correspondents,  which  added  largely  to  scluntific  knowledge,  and 
some  of  liis  later  personal  researches,  such  as  those  relating  to  lighthouse 
oils  and  to  sound  signals,  were  of  the  greatest  import4ince. 

Elected  President  of  the  National  Academy  of  Sciences,  in  1838,  after 
the  death  of  its  first  President,  Prof.  Bache,  he  exercised  in  its  affairs  the 
same  strong,  sensible,  quiet  influence  that  characterized  his  usual  action, 
and  his  last  formal  connection  with  it,  only  a  few  weeks  before  his  death, 
was  marked  by  two  incidents,  in  themselves  of  much  interest. 

His  waning  powers  and  several  sharp  attacks  of  illness  had  warned  him 
that  his  life  was  drawing  towards  its  close,  and  one  of  his  intimate  friends, 
with  whom  he  sometimes  took  counsel  about  his  family  affairs,  found  that 
he  was  troubled  by  the  fear  that  his  family  might  suffer  from  straightened 
circumstances  after  his  death.  Without  giving  him  the  least  intimation  of 
what  was  intended,  a  fund  of  forty  tliousand  dollars,  in  one  thousand  dol- 
lar subscriptions,  was  quickly  made  up  among  his  friends  and  admirers  in 
several  Eastern  cities,  principally  in  Philadelphia,  and  placed  in  trust  for 
the  benefit  of  his  wife  and  cliildren  during  their  lives,  with  the  proviso 
that  after  their  death  it  should  go  to  the  National  Academy  of  Sciences, 
and  form  "The  Joseph  Henry  Fund,"  the  interest  to  be  applied  to  assist- 
ing investigators  in  original  research. 

Nothing  could  have  been  more  pleasant  than  the  way  in  which  Prof. 
Henry  took  this  compliment.  He  appreciated  exactly  the  spirit  in  which 
the  movement  was  made,  and  said  that  the  only  source  of  trouble  in  his 
mind  wjis  now  removed.  He  frequently  referred  to  it,  and  enjoyed  draw- 
ing a  parallel  between  his  life  and  that  of  his  intimate  friend,  Bache,  re- 
marking that  they  had  worked  together,  had  occupied  high  scientific  po- 
sitions under  government  together,  had  both  been  Presidents  of  the 
Academy,  and  that  now  the  chain  would  be  unbroken,  for  he  would  leave 
behind  him,  in  the  hands  of  that  Academy  "The  Joseph  Henry  Fund," 
as  Bache  had  left  "The  Bache  Fund." 

The  presentation  of  this  fund  to  the  Academy  formed  a  conspicuous  part 
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.  of  the  business  proceediDgs  of  the  Session  uf  A.pril,  18T8,  nnd  t)io  Prui- 
dent's  address,  wliicli  wiu  hU  last  forraal  communlcaUon  to  tliat  l>ody. 
loudied  In  tlie  meet  reeling  miiDncr  upon  tlie  complimeat  p«itl  to  liim. 

The  olUer  iDcldenl  was  tho  exliibiiion  to  the  Academy,  by  Ur.  Edison, 
through  spedul  iDvilation,  of  the  phoDograph,  and  of  a  oamber  of  im- 
prove meni^  upon  the  telephone  and  kindred  inatramenta.  A  priTaU>  ex- 
hibition ur  them  was  made  in  Prof.  Henry's  private  rooms  in  the  Sniitli- 
Bouian  losiitutinn,  and  nothing  could  have  been  more  interesticg  than  the 
spectacle  of  the  famous  old  pliyelcist  studying  nitli  the  must  intenst-  Inter- 
est and  the  clearest  aiiprcciation,  the  very  latest  developments  of  the  sci- 
ences to  which  lie  had  devoted  his  lifo,  and  the  application  of  those  InveMl- 
galions,  in  many  of  whicli  lie  had  led  tlie  world  fifty  years  before. 

He  felt,  and  those  about  him  felt,  that  it  wns  probably  the  last  time  that 
ho  would  liave  any  direct  connection  with  the  nciive  science  of  the  world, 
&nd  so  It  proved  :  fur,  within  less  than  four  weelcs,  his  friends  were  called 
TJlion  to  mourn  h<a  death. 

Tlie  funeral  services  of  Prof.  Henry  were  the  occasion  of  a  large  gallier- 
]an  of  the  Hcieniific  men  of  the  country,  and  of  otboni  who,  promiuenl  io 
their  respective  offlccB.  admired  the  pure  spirit  Whicli  had  pnesc^l  tor  so 
many  years  unscstiied  by  llie  breath  of  scandal,  through  the  lemplntluns 
of  iifBcial  life ;  and,  on  a  sunny  May  adcrnoon.  his  retniiias  were  deposited 
in  the  beautiful  cemetery  which  overloolts  the  city  of  Wnshington,  In 
which  he  spent  so  many  years,  ikill  of  honor. 

Within  a  year  uf  his  death,  tlie  Congress  of  the  United  States  paiti  to  the 
memory  of  Prof.  Henry  its  highest  curaplimenl.  Roth  Houses  passed  on 
the  10th  of  December.  1878.  the  following  rtsoluUon  :  "Thiit  tiiL>  Cunsrew 
of  the  United  Slates  nil!  take  part  In  the  services  to  br  observed  on  Thurs- 
day evening.  January  10,  1879,  in  honor  of  the  memory  of  Josepli  Henry, 
late  Secretary  of  the  Smithsonian  Institution,  under  the  uuspiei-s  of  tlw 
Itcgcnts  thereof,  and  For  that  purpose  the  Senators  and  Members  will  as- 
semble on  that  evening  in  tlie  Hall  of  ilie  House  uf  Represuotativea.  the 
Vice-President  of  the  United  Slates,  supjiorled  by  the  Speaker  of  the 
House,  lo  preside  on  lliat  occhsIod." 

The  exercises  wliicli  were  held  in  a  crowded  auditorium,  consisted  In  «n 
opening  prayer  by  Dr-  McCosh,  of  Princeton  College,  and  addrcwee  hy 
Senator  Hannilw!  Hamlin,  Senator  R.  E.  Withers.  Prof,  Am  Gray,  Prot 
William  B.  Rogers,  Representative  James  A.  Oarfield.  Repmsentattve  8. 8. 
Coi,  and  General  W.  T.  Sherman  yith  the  concluding  prayer  hy  tlic  Rev. 
Dr.  Sunderland.  Chaplain  of  the  Senate. 

With  this  mention  of  such  a  fitting  tribute  to  liis  worth,  aii<l  to  thceiti- 
matinn  in  which  tie  wushcld  by  his  fbllow-men,  our  short  memoir  of  Prof. 
Joseph  Henry  ends. 
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THE  TIMUCUA  LANGUAGE. 
By  Albert  S.  Gatschet. 

{Read  before  the  Atnerican  Philosophical  Society,  February  20,  1880,  ae  a 
third  sequel  to  the  articles  on  this  subject  read  April  6, 1877,  and  April  5, 
1878.) 

This  third  article  oq  the  Floridiaa  language  once  spoken  by  the  Timucua 
or  Atimoke  people  is  herewith  presented  to  those  interested  in  linguistics, 
with  the  remark  of  the  author,  that  all  his  attempts  to  connect  it  by  its 
radical  elements  with  some  other  language  spoken  in  the  neighborhood  of 
its  native  soil  have  proved  infVuctuous,  and  that  therefore  he  regards  it  as 
constituting  a  linguistic  family  for  itself.  The  position  of  the  author  as  a 
linguist  of  Prof.  J.  W.  Powell's  U.  S.  Bureau  of  Eihnology,  Washington, 
D.  C,  has  materially  facilitated  his  researches  upon  the  idiom,  and  any 
further  notice  bearing  upon  the  history,  ethnography  and  language  of  this 
reniarkable  nation,  the  last  remnants  of  which  are  perhaps  not  yet  ex- 
tinct, will  be  received  with  thanks  by  the  author. 

This  article  subdivides  itself  into  the  following  portions  :  Historic  Re- 
marks, Ethnographic  Remarks,  Bibliography,  Radical  Affinities,  Dialects, 
Grammatic  Notes  and  Selected  Texts.  Among  the  texts  a  missive  sent  in 
1688  by  the  Timucua  chiefs  to  the  King  of  Spain  will  be  read  with  much 

interest. 

Historic  Remarks. 

Our  historic  information  about  the  Indians  of  Florida  speaking  the  Timu- 
cua language  is  very  fragmentary  up  to  the  period  of  the  publication  of 
Hcn6  de  Laudonnidre's  report  on  his  expeditions  to  that  country,  or,  as  he 
Calls  them  rather  unassumingly,  "Voyages."  His  account  treats  of  no 
other  American  people  but  of  this,  for  Florida  was  the  only  iwrtion  of  this 
Continent  of  which  he  possessed  a  special  knowledge.  From  the  reports 
of  the  chroniclers  of  the  expedition  of  De  Soto  (1539-43)  we  can  gather  the 
Tact  that  this  race  extended  across  the  whole  northern  part  of  the  Floridian 
[Peninsula,  for  they  mention  proper  names  of  persons  and  places  on  its 
Vrcstern  coast,  which  can  be  explained  through  no  other  language  but  that 
of  the  Timucua. 

Modern  research  has  proved  that  the  dialects  of  the  Indians  inhabiting 
the  northern  part  of  the  Floridian  peninsula  belong  to  a  linguistic  family 
differing  radically  from  tliat  of  the  Maskoki,  Yuchi.  Cheroki  and  Algdnkin. 
But  the  early  explorers  were  not  aware  of  this  fact,  or  at  least  they  did 
not  put  it  in  evidence.     In  those  times  not  even  instructed  people  could 
appreciate  the  enormous  ethnologic  importance  of  the  difference  of  lin- 
guistic stocks,  and  had  only  a  vague  idea  of  linguistic  classification.     The 
disparateness  of  linguistic  families  means  early  local  distance  of  the  tril>es 
or  nations  speaking  them,  and  those  who  have  paid  some  attention  to  these 
studies,  know  that  these  linguistic  difierences  must  go  back  into  an  epoDh 
remote  from  ours  by  fifty  or  by  a  hundred  thousand  years.   Thus  the  differ- 
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ence  of  linguistic  families  proves,  and  is  associated  witli  racial  diflSBrenoe. 
But  racial  difference  is  not  always  associated  with  a  disparateness  of  lin- 
guistic family,  for  it  is  recorded  that  certain  individuals,  tribes  and  nsUoM 
have,  in  the  course  of  time,  been  prevailed  upon  to  adopt  the  idioms  of 
neighboring  populations,  especially  when  conquered  by  them. 

Although  the  method,  how  to  infer  a  difference  of  race  fh>m  a  thoruagk, 
radical  disparateness  of  language  was  above  the  conception  even  of  Uw 
most  learned  men  of  the  sixteenth  century,  we  see  that  these  as  well  asUie 
common  adventurers  who  flooded  the  islands  and  coasts  of  America  wen 
close  observers  of  the  ethnographic  peculiarities  of  the  tribes  they  visited. 
Their  records  leave  us  in  the  dark  concerning  tlie  languages  spoken  bj  Uie 
Tcqestas  and  Calos  on  the  southern  extremity  of  Florida ;  we  cauwC 
gather  from  them  whether  Caribs,  Western  or  Northern  Indians  were 
settled  in  the  peninsula  at  the  time  of  tlieir  visit.  But  they  transmit  us 
many  peculiar  traits  and  customs,  from  which  they  seem  to  have  inferred 
that  all  Southern  Indians  of  the  Gulf  States  belonged  to  one  stock. 

Our  present  knowledge  of  Tlmucua  shows  that  it  stands  in  no  radicsl 
connection  with  the  Galibi  dialects  of  South  America  (Arowak,  Cmmoi* 
gota,  Chaymas,  etc.)f  nor  with  the  extinct  Gkilibi  idioms  of  the  West  In- 
dies (Eyeri,  Taino,  Lucayo,  etc.)*  nor  w^ith  the  Carib  on  the  coast  of  Hon* 
duras.  We  must  therefore  discountenance,  in  some  degree,  the  far-going 
speculations  concerning  Carib  colonies,  and  their  influence  on  the  Indisos 
in  tlie  Apjilache  coimlry,  indulged  in  by  Ilervas,  Ciitalogo  I,  pag.  380  &c., 
though  seafarinj?  men  of  tliis  nation  may  have  temporarily  settled  on  that 
coast.  Hervas  quotes  the  following  terms  from  Bristock  :  "  Palatnw  de 
los  Apalachinos  que  tienen  de  los  caribes  :  buottou  /naza,  taumaii  guimdo, 
banaie  amigo  familiar,  etotou  enemigo,  allouha  arco,  allouani  jUcM*, 
taonabo  lago,  entanq'/e,  mabouya  explritu  vialigno,  akarnboue  al/iM  hmnaM 
y  innumenibles  palabras  de  cosas  curiosas  y  rai*a8,  comunes  a  los  airil)« 
de  las  Antillas."*  Pag.  J3S6  :  "Las  provincias  (apalaches)  de  Ainaiw  y 
Matibue,  en  d(^nde  hay  muchas  familias  de  caribes.  tienen  muchas  palabraS 
del  antiguo  idioma  raribe." 

Reiie.  de  Laudonniere' 8  report,  from  which  Hakluyt  made  his  English  and 
Tlie;>dore  de  Bry  his  Latin  translation,  is  dated  1586,  and  bears  the  follow- 
ing title  : 

L'lirSTOIRE  I  NOTABLE  DE  LA  FLO  |  RIDE  SITUEE  ES 
INDES  j  Occidentales,  contenant  les  trois  voyages  faits  en  icelle  par  cer- 
tains Capitaines  &  Pilotes  Franc^uis,  descrits  par  le  Capitainc  Laudonnicre, 
qui  y  a  commande  I'espace  d'vn  an  trois  moys  :  a  laquelle  a  esle  adiou?i^ 
vn  quatriesme  voyage  fait  par  le  Capitaine  Gourgues. 

Mise  en  lumiere  par  M.  Basanier,  gentil-homme  FranQois  3Iathematiiien. 

(Viguette  :  Bellerophon  and  the  chimera. ) 

•  Most  of  these  terms  can  be  Identified  with  Carib  words  once  In  use  on  lli« 
island  of  Guadeloupe,  etc.  cf.  Breton,  Diet. ;  Brinton,  Notes  on  the  Fl.  penin- 
sula, pag.  yC->8. 
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A  Parifl,  Ghez  Guillaume  Aauray,  rue  sainct  lean  de  Beauuais,  au 
Bellerophon  couronn^.    mdlxxxvi.    aybg  friyilbob  dv  bot. 
gr.  13mo,  124  leaveSt  numbered  recto  only. 


To  give  a  historic  sketch  of  the  various  vicissitudes  of  tlie  French  adven. 
taring  soldiers  who  arrived  in  Northeastern  Florida  on  June  22,  1564, 
and  established  Charlcfort  or  Fort  St.  Charles  (arx  Carolana)  on  the  south- 
em  shore  of  the  St.  John's  River,  is  a  task  quite  foreign  to  my  purpose. 
My  inquiries  on  the  Timncna  have  prevailingly  linguistic  tendencies  ;  hence 
our  attention  will  be  solely  occupied  by  gathering  from  the  above,  and 
other  sources,  notices  on  the  social  status,  in  which  the  explorers  found  the 
people  of  the  Atimoqua,  and  by  the  information  which  can  be  made  avail- 
able for  linguistic  science. 

In  the  countries  drained  by  the  St.  John's  River  and  its  tributaries  Ren^ 
de  Laudonni^re  heard  of  the  existence  of  floe  paraeuxi,  and  some  of  them 
ruled  over  a  considerable  number  of  Indian  chiefs  and  their  towns.  These 
five  paracuai  were  called  Saturiwa,  Holata  Utina,  Potanu,  Onethcaqua  and 
Hostaqua. 

Saturiwa  and  his  son  Athore  resided  on  the  Atlantic  coast,  south  of  the 
outlet  of  St.  John's  River,  and  controlled  thirty  sub-chiefs,  while  tlic  Holata 
Utina,  or  as  De  Laudonni^re  calls  him  in  French  orthography,  "Olata 
Quae  Ucina,"  ruled  over  forty  chiefs  and  their  towns  further  inland.  The 
map  added  by  Theodor de  Bry  to  his  pictorial  description  of  these  "Vo- 
yages" places  the  seat  of  the  Utina  east  of  some  large  inland  forest,  west  of 
the  St.  John's  River,  and  there  are  reasons  for  locating  his  seat  near  Lake 
St.  Gkorge,  a  sheet  of  water  formed  by  the  St.  John's  River  in  its  middle 
course.  That  map  locates  the  town  of  Timoga,  which  belonged  to  the  do- 
main of  this  head  chief,  upon  the  eastern  shore  of  the  St.  John,  and  De 
Laudonni^re's  text  places  it  twenty  leagues  from  Saturiwa's  seat.  The 
Timagoa  people  were  the  most  inveterate  and  implacable  enemies  of  Satu- 
riwa's warriors  ;  and  when  a  war  was  impending  between  Saturiwa  and  the 
Timagoa,  because  the  former  had  obtained  some  silver  by  force  from  the 
latter,  De  Laudonn'.^re  offered  his  military  assistam^e  to  Saturiwa.  He 
thereby  hoped  to  obtain  trustworthy  information  on  the  countries,  where 
the  silver,  as  well  as  the  gold  of  which  some  of  their  ornaments  were  made, 
was  obtained;  constant  rumors  pointed  to  the  " A palatci  mountains"  as 
to  the  source  of  these  precious  commodities.  Both  sexes  wore  various  or- 
naments made  of  gold,  and  most  amspicuous  were  the  disk-shaped  gold 
pieces  worn  around  their  loins  at  dances  and  on  other  solemn  occasions. 

Potanu,  written  Potauou  by  De  Laudonniere,  was  twenty-five  leagues 
from  Utina ;  he  gives  this  name  to  a  chief,  Parcja  gives  it  to  a  province  in 
the  interior.*  This  chief  controlled  an  upland  tract  of  country;  in  this 
tract  was  found  the  hard  slate  stone,  from  which  the  people  made  wedges 
to  cleave  wood  and  to  finish  their  canoes  after  they  liad  burnt  out  a  cavity 

•  Personal  names  are  frequently  confounded  In  De  Laudonnl^re*8  and  other 
narratives  with  local  Tlmucoa  names,  and  vice  versa. 
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in  the  logs  beforehand.    To  deprive  Potaau  of  liis  slate  quarries,  the  01 
Utina  warred  against  hitn,  and  an  officer  of  De  Laudonniere  assisted  h  r: 
in  putting  his  antagonist  to  flight. 

Tlie  home  of  Oncthcaqua  is  located  "  near  the  high  mountains 
map  reads  :  Onathcaqua.     Hostaqua,  Houstaqua  is  a  settlement  located 
the  map  a  short  distance  from  Onathcaqua,  and  we  are  told  that  the  peoi:;^^    )le 
of  these  two   communities  (De  Laudonniere   calls  head -chiefs  by  tac^^-^ 
names)  painted  their  faces  black,  while  the  people  of  Molloua  (Mulua)  na  ^rd 
red  paint  for  this  purpose. 

It  is  probable  that  these  five  paracusi  were  nothing  but  head -chief $     ^f 
tribal  confederacies,  and  that  the  real  power  was  not  in  their  hands,  but    M.n 
those  of  their  sub-chiefs  or  holata.  Head-chiefs  and  chiefs  surrounded  thecstii 
selves  with  considerable  ceremonial  and  pomp,  and  probably  on  this  t^^^- 
count  the  chroniclers  call  them  kinffs ;  but  some  kind  of  etiquette  siK  '- 
rounded  all  chiefs  throughout  the  territories  near  the  Gulf  of  Mexico,  aKS.d 
that  the  Timucua  people  enjoyed  a  sort  of  democratic  rule  is  shown  by  iMzmt 
election  of  a  new  chief  by  the  warriors.     From  Pareja*s  writings  aloe  -^t 
which  were  composed  fifty  years  later,  we  would  certainly  be  led  toassaiaKnc 
that  the  Timucua  people  was  ruled  rather  despotically.     On  many  poi 
the  narrative  of  the  French  captain  is  neither  precise  nor  satisfactory ; 
learn  nothing  positive  about  the  territorial  extent  of  the  settlements  of 
Timucua  race,  nor  about  tiie  national  name  by  which  they  called  the 
selves.    His  book  goes  to  show  that  Timoga,  Timagoa  was  the  name  of 
town,  village  or  chieftaincy  only  ;  in  later  times  It  was  extended  over 
eral  (^liii'ti.iincies  only  by  the  circumstance  ihat  the  Indians  of  tliis  pi 
were  among  the  fii'st  chri-stianized,  and  that  missionaries  composed  Ix 
in  their  dialect  only.     The  same  thing  has  occurred  with  the  Mutsun 
San  Juan  Bautista,  California. 

Some  of  the  French  ex]>lorers  seem  to  have  reached  the  locality  whe^^^^*^^ 
f/'dd  was  obtained  in  the  sand  of  the  rivers  and  brooks,  but  the  result  lye'im     -*"? 
not   satisfactory,  they  soon  returned   to   Fort   St.  Charles.*     When  th   -^^^-^3 
began   to  sutTer  of  famine,    the    Indians  showed  to   tliem  their   nalu 
treacherous  disposition  and  sotfed  them  for  their  misery,   but  never 
tack<'<l  them,  protected  as  they  were  by  an  insular  fort  armed  with 
nons.     Two  Spaniards  were  liberated  by  them,  who  told   them  about  t        — "^ 
existence  of  the  Calos  "kingdom  '*  at  the  southern  extremity  of  the  peni^*^  '"" 
suhi ;  one  of  them  had  been  despatched  as  a  messenger  by  the  Calos  ch^     '^'' 
to  chief  Oathcha(iua,  a  four  or  five  days'  journey  north  of  Calos.     Half  w  ^^ 

he  saw  the  island  Serrope  in  a  fresh  water  lake  of  the  same  name. 

Fontanedo  mentions  forty  towns  or  settlements  of  the  Calos,  or  Cal       ^'* 

*  (h)\d  was  called  by  them  sierosi  pira  (pira.  red,  yellow).    The  chronicler  Fc:    ^"' 
tanedo  spoaksofthu  "  mines  of  ()no;;iitano,  hituated  in  tne  snow-clad  moiintn^-   ^^ 
of  OiioiraUmo,  the  most  distant  possessions  of  Aboliichi;"  Mem.  p.  3i  (T,:  "l^"^^^'' 
precious  metals  possessed  by  the  early  Florldlan  Indians,*'  pag-  li»:>-2i>J 'App^^  -"* 
dix   III)  of  BrirUnn,  Notes  on  the  Flor.  Peninsula.    Hrlnton   tliinks  that  «.-*'* 
Timucufi  were  probably  ac(iualnted  with  the  auriferous  gulches  of  the  Apala.^'*- 
iun  ridge  in  Georgia  and  the  Carollnas. 
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Indian*,  wtio  held  Ibe  south -wi»lcra  porlioa  of  the  peninsuU  (Brinton. 
NoUa,  p.  113).  Among:  tweniy  of  their  numher,  Comtichica  &nd  Cnln-obe 
*.n  prulnbly  bclongiog  to  ilie  Timucua  langUHge  (hica,  land,  counlry ; 
k&Ia-Bbu,  lyiiit-atalkorfrait'tree);  the  town  iiFTampithiisa  Hftskoki  nume: 
himpi  ntar,  el»ir  to  il.  Some  of  ihesL- towns  were  looAteduo  Lucuyii  Islands 
(tbe  KejTB!).  and  fimr  in  the 'land  t>(  the  Tocolioyo,  on  Lake  Mavaimi. 
Near  Haiiatoe.  Brinion  found  a  Biniill  take  called  Lake  Slaynco,  a  name 
not  oUogether  unlike  Muyaimi ;  but  Lake  Mayaimi  is  descrlhcd  liy  the 
chroaiclara  as  lieing  of  huge  proportlonH.  Siiraaotii  Raj  and  Island,  Mana- 
tee On.,  on  the  western  oixtst,  aeenis  Ui  be  a  Timucua  name,  but  the  ma- 
jority of  tlie  prraeot  Indian  names  of  localities  found  on  maps  of  tlie  pcn- 
tDsnlar  part  of  the  Stale  are  Seminole,  an  idiom  differing  but  verylillli'  from 
the  Creok.  of  the  Haskokl  family.  Thus  Wekka.  a  town  on  St.  John'«  River. 
Putnam  Co.,  is  the  "great  wa^r."  o  Iwa  thUko,  contracted  Into  witlil&ko; 
this  was  or  is  still  the  Seminole  aanio  for  the  St.  John's  River,  and  is  inter 
proted  liy  some  writer:  ■'rivc{  of  many  lakes."  The  French  called  tlie 
St.  John's  River  la  Riviere  Mai.  because  entered  on  May  1st  by  their  vus- 
•ela  ;  the  Spaniards  named  it  Itio  de  San  Mateo.  Rio  Picolala.  Rio  de  San 
Juno. 

South  nf  Cape  CaDareral,  the  country  along  the  Atlantic  Const  was  called 
by  tli«  Spaniards,  who  had  a  post  there,  the  "  Province  of  Tequesla.''  Tlie 
northern  portion  of  this  section  of  land  was  calkd  in  later  epochs  Ais,  Ays, 
b,  stid  Sunia  Lucia  by  the  Spaniards.  AU  is  interpreted  by  nisn,  de*r,  a 
term  not  liclonging  to  the  Timucua  langiukgc,  but  Idenllllable  will)  ilcho. 
ibfr,  in  Seminole,  or  itchl,  itclie  in  Hitchltl  and  Hlkasnke. 

The  aork  of  thrMianbing  Ilie  Florida  Indians  began  with  the  establish* 
ment  of  a  pcnDanenl  SjianUh  garrison  at  St,  Augustine  by  Adelantado 
Pedro  Menondez  de  Avlles.  in  1564.  Tho  padres  mostly  went  to  the 
southern  portions  of  the  land  ;  two  were  sent  lo  the  "  Calusns"  in  1567. 
and  1508  ten  others  arrived,  who  dispersed  themselves  in  various  direc- 
tionn.  Padre  Antonio  Sedeno  settled  in  the  Island  of  Quale  (Mary's.  SikUta 
Uaria,  now  Amelia  Island)  and  was  the  tirst  to  compose  there  a  ealM-liism 
and  a  grammar  of  some  North  American  language  not  speclHcd. 

Ader  MeUL-ndez  had  returned  to  Spain  in  15(tT.  the  French  Hunudnot 
leader  DoGourgues,  allied  wi(h  the  paracusiSaturiwa.  demolished  the  most 
knporlani  Spanish  forts  in  the  same  year,  and  the  Spanisli  missionaries  met 
with  the  most  cruel  reverses.  Pniire  liogel  returned  from  the  Calos  country, 
disgu«l«d  with  his  Ill-success,  and  went  lo  San  Felipe,  a  Spanish  roast  set- 
tlement In  the  "Province  of  Orista."  north  of  the  Savannah  River,  but  did 
not  romain  long.  Coava.  chief  of  an  inland  country  named  Axac&n,  one 
bandnid  and  fitly  leagues  from  San  Angnsline,  put  to  death  all  the  apostolic 
tnlialonarics  tent  among  his  people.  The  English  captain  Francis  Drake 
tleHlroyed  San  Augustine  in  1580. 

la  1302  twelve  Franciscan  padres  were  sent  to  this  bloody  field  of  Catho. 
il^JWlyrdom.  and  two yearaaltiT  this,  twenty  "  inissirm  hooees"  were  in 
^^^MW-     But  the  indomitable  spirit  of  the  aborigines  ccmid  not  tolerate 
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any  priestl}'  interference  with  tlicir  own  castoins  and  traditions.  The^»  mkej 
murdered  in  cold  blood  Pedro  de  Corpa,  missionary  at  Tolemaro^  nearttf  -^the 
mouth  of  St.  M:iry*s  river,  killed  the  missionaries  at  Topiqui,  Asao,  Oacg  -^apo 
and  Assopo.  all  on  Guale  island,  and  destroyed  their  cliarches  and  oth^  .^  itr 
mission  establishments. 

In  1612,  the  "Custodia  *'  of  the  eleven  convents  of  Florida  was  erecti  '^     ed 
into  an  independent  ecclesiastic  **  Provincia  de  Santa  Elena,"  the  principw  .  ^niI 
house  being  at  Havana;  thirty-two  Franciscan  priests  were  sent  the^   -sre 
(1612-13)  to  found  missions,  and  in  1616  their  number  was  increased  bz^Hby 
twelve  others. 

In  1638  a  war  took  place  against  the  Apalache  Indians.   The  civil  admini 
tmtion  of  the  province  was  from  1655  to  1675  in  the  hands  of  Governor 
Diego  de  Rebollado,  **  Capi  tan -General.  *'    His  successor  from  1675  to  1( 
was  Don  Juan  Hita  de  Sala^ar,  who  was  followed  by  Don  Juan  Marqu- 
Cabrera.     Twenty-four  Franciscans  were  disembarked  in  1676  to  christia 
ize  the  natives.     A  town  Timucua  is,  not  long  after  this,  recorded  at  N( 
Smyrna,  Volusia  Co,  on  the  Atlantic  coast,  about  ninety  miles  south  of 
Augustine. 

In  1687,  Governor  Juan  Marquez  attempted  to  remove  some  Indian  tril 
of  Florida.  Apalachis,  etc.,  to  the  West  Indian  Islands,     Upon  this  a  revc 
broke  out  in  San  Felipe.  San  Simon,  Santa  Catalina,  Sapala,  Tuplchiliasa*--^*^'^' 
Obaldaquini  and  some  other  towns ;  the  natives  emigrated  to  Georgia,  <^        ^' 
took  refui^e  in  the  forests.     This  revolt  docs  not  seem  to  have  extended  ov»  — :;*veT 
those  puel)l()s  or  towns  who  sent  the  letter,  printed  below,  to  KingCharl*  ^      '** 
II,  of  Spain  (f  1700),  and  they  were  evidently  well  satisfied  with  their  pr— «"  ^^^' 
sent  governor. 

It  was  perhaps  a  consequence  of  this  revolt  that,  in  1687,  some  Yamos-^^  «#^9Si 
Indians,  living  under  Spanish  rule,  left  their  country  for  the  SouMi,  invadei^  ^  ^^^ 
the  mission  of  Santa  Catalina,  in  the  province  of  Timucua,  pillagetl  tl  C  ^    "^^ 
cluir(!h  and  convent  of  San  Francistu)  by  rem  )ving  its  plate  and  vestment  ^  ^*"S' 
burnt  the  town  of  Tiniiicua.  killed  many  converted  Indians,  while  othe  -^-^  «jers 
were  brought  as  slaves  to  Santa  Elena.     The  reason  given  by  th;'  Yania:-*^  ^  ^^' 
sis  fortius  nnprecedented  massacre  was  that  they  were  disgusted  with  il:  C  ^    ^" 
rule  of  the  Fninciscans,  and  tried  to  put  an  end  to  it.     English  in-stigatiocm^^^-^  ^°® 
were  supposed  to  be  at  the  bottom. 

The  English  colonists  of  Georgia  and  the  Carol  in  its,  jealous  of  the  Sjoaix  .^-^in- 
ish  and   their  power,  began  from    1703  a  series  of  inroads  into  Florid«s  ^-^y** 
which  lasted  for  half  a  century,  and  entailed  much  misery  on  the  Spanish  -^  -'*" 
Indians.     Col.  Daniels,  who  led  the  land  force  of  Governor  Mwre's  armC-^  ^"^ 
in  170*^.  took  St.  Augustine,  and  met,  Jis  far  as  known,  with  no  resistanc -^=^  -^• 
These  incursions  lasted  until  1706,  and  an  inroad  of  the  Alibamu  Indiac^  .^mns 
occurred  in  170.").     Furl  her  English  inroads  are  recorded  for  the  years  171    -^  '^' 
1727.  1730,  1740  and  174"). 

It  is  not  altogether  impossible  that  some  Timucua  Indians  survive  at  tF'        "^ 
present  time,    for  the  Pueblo  de  los  Atimucas,   on  the  Muskito  lago(i^  "■'?. 
Volusia  Co.,  has  subsisted  long  afier  the  beginning  ot  the  English  niic::.:-"^ 
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Either  the  AtUnlic  cons!  or  the  iwrders  of  the  inlerior  fresii- w ale r  lakes. 
or  liie  Btuninnlc  settlements,  Fin.,  might  still  hiirlior  somu  of  the  rnite, 
thna<;h  litllu  Ititpe  is  to  be  catortaioed  that  Iheir  ancient  Tucnlic  language 
nu;  ellll  lie  heanl  nmuag  tbcin. 

Etbnoobapbic  Bhmarks  Cohceusiso  tub  Timdi  ua  PeofI.b. 

Not  only  for  the  liislory  ol' the  Fliiridiana,  imtaUn  f.ir  their  ethnozmphy 
ibe  report  of  R-n6  de  Laudonoiere  is  of  the  greatest  value.  In  ibo 
smitll  extent  of  territory  which  he  »bw,  the  manners  itiid  cnsioms  were 
pni!)al)ly  the  same  everywiiere.  on  the  coast  and  In  the  inlorior ;  hm  I'lir- 
tbcr  to  the  west,  »mong  the  A[Hilache,  Uitchit!  and  Creeks,  they  miiit 
have  dltTored  not  InconBiderslily.  The  artist  Jticques  le  Moyne  tie  Morgues 
accompanied  the  captain  on  his  expeditions  inland,  and  with  his  skilful 
pencil  reproduced  tnost  tastefully  what  he  had  otuwrved  amonj;  the  red  moo 
of  the  plains  and  forests.  Tliese  sketches  do  not  seem  to  be  historimlly 
Riithful  in  every  respect,  for  striking  pictorial  etTect  oflen  seems  more  desir- 
able li>  artUis  thin  historic  truth ;  bnt  taken  as  a  wliole.  they  give  us  a 
vl»id  picture  of  the  rcalily  of  life  among  the  Timucua.  They  were  pnb- 
lished  in  Theodor  de  Bry'a  oollection  of  pictorial  voyage*,  vol.  1[,  with 
Latin  text  at  tlie  lower  mirgin  (Brovin  Narratio;  Franonfnrtl  ad  Moenuin, 
1II98,  fol.).  Alb.  J.  Pickett,  History  of  Alabama,  CharleKton,  1831  (2  vols,. 
13mr>.),  has  reproduced  several  of  these  drawings,  together  with  extracts 
ttam  Do  LaudonniSro  ;  but  ho  wrongly  supposes  that  LeMoyne's  pictures 
reprtwunt  the  appearance  aod  customs  of  the  Southern  Indians  in  general. 
Koithor  he  nor  Fairbanks,  nor  any  other  southern  writer-speaks  of  tlie 
Tiraucua  as  a  diilt'net  race. 

Condensed  from  De  Laudonni6re,  Paroja  and  other  sources,  I  present  the 
following  short  sketch  of  what  appeared  lo  me  the  moat  characteristic  of 
all  the  Timucua  cnstoms  and  jjcculiarilics : 

Men  and  women  generally  went  nnde.  Their  iitdiea  were  well  propor^ 
Uoned,  the  men  were  of  n  hrowiiolivo  ci>Ior.  tall  stature  and  without  np- 
parent  deromiities.  The  majority  of  men  tattooed  themselves  in  very 
artistic  devices  on  the  arms  and  lliighs,  and  lo  judge  from  Le  Mayne's 
pictures,  the  chiefs  at  least  were  tattooed  over  the  whole  IxMly.  They 
truned  up  their  long  black  liair  in  a  hunch  resting  on  their  liend.  and 
covered  their  privates  with  a  well-dressed  deerskiu.  Women  wore 
the  hair  long,  reaching  down  to  the  hi])s.  bnt  on  losing  their  hus- 
bands they  cut  their  hair  off  to  Its  root,  and  did  not  remarry  before  it 
bad  grown  again  In  reach  the  shouUU-rs.  Both  aexes  were  in  the  habit  of 
WMTing  their  finger  nails  long.  The  custom  of  preying  the  heads  of  in- 
liuila  iR  not  mentioned.* 

•Tli!«  misinm  pr«vnllpcl  Inrgely  among  the  Clhi'htB,  who  were  eollod  Flftt- 
hoiiil'  I.I.  rii.ii  :.,  <  ...u.i  TliB  dvrmRQ  anatomin.  A-  Eoker,  hUK  lalaly  exaniliied 
uri.niv  -ii.iii"  <■>.■.>>-. I  p..)  ,.n  ttiF  western  coast  of  Florida,  and  pahlliihail  tbe  ra- 

lhoi,.,..i,.._    -/ii  K.  .NiLniMdet.Kori.er'- '"'• ■"-- 

j^f.irim  ii.  Liu  I  1 1 1..  I  iiir\  in'ionaod  Uia  raoo  giraiiBror  Jdeaii<Mi  IJ. . .„ 

tored  by  il>?  nraispmnKh  pxplnrer*:  tie  furtlier  bellcvcn,  tbal  the  poople  wlilc 
(Kwumuliitcil  llie  shell- liouin  wlikh  are»f>  frequent  on  the  Ii'lorldlan  ehore-tln 
Jim-red  from  the  aliovc,  and  pcrlinps  tielunged  to  the  Carib  sloeK. 
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Women  were  seen  to  climb  the  highest  trees  with  agility,  and  to  swf  ^-i© 
over  broad  rivers  with  children  on  their  backs.  When  they  became  pi 
nant,  they  (and  the  Creek  women)  kept  away  from  their  husbands,  a 
during  their  periods  were  careful  to  eat  certain  kinds  of  nutriment  onl 
they  drank  blood  to  render  their  sucking  children  stronger  and  healtbi- 
Chiefs  had  one  legitimate  wife,  whose  children  alone  could  inherit  the 
and  one  or  two  concubines.  The  first-born  males  in  the  tribe  were  sac 
ficed  to  the  chief,  under  solemn  ceremonies. 

Most  Indians  were  found  to  be  diseased  by  the  *'p<>x/'  for  they  w^^mre 
exceedingly  fond  of  the  other  sex,  calling  their  female  friends  "daught  -^^n 
of  the  sun."  Pederasty  was  not  unfrequent,  and  the  French  noticed  qi^K.  ite 
a  number  of  "  hermaphrodites."  who  were  very  strong  in  body,  and  useAi.  as 

load -carriers,  especially  on  war  expeditions.    The  Indians  showed  a  f< cl- 

ing  of  repugnance  towards  them. 

The  Timucua  declared  war  by  sticking  a  number  of  arrows  into 
ground,  Kiel's  up,  in  close  vicinity  to  the  enemy's  camp.     Tliis  was  d< 
with  the  utmost  secrecy  the  night  before  the  attack,  and  locks  of  hui 
hair  were  seen  dangling  from  the  end  of  the  arrows.     The  chiefs  led  ^^Bb<! 
warriors  on  the  war-path,  club,  arrows  and  bow  in  hand  ;  when  the  fi^^s^**^ 
had  begun,  they  placed  themselves  in  the  centre  of  the  comliatants,  a^^»^^ 

their  usual  mode  of  attack  was  to  surprise  the  enemy,  as  is  done  by  all  I ^^' 

dians.     They  fought  valiantly  and  impetuously,  wlien  compelled  to  fi^^K^^ 
openly  ;  their  weapons  were  spears,  clubs,  bovv  and  arrows,  and  a  sii^    "^^^* 
target  hung  on  the  che-t.     Their  arrows  were  headed  with  stones  and  fi=      ^^^^' 
bones,  both  b^ing  worked  quite  handsome]}'  and  carefully.     The  warri*    .^ors 
put  to  death  all  men  captured  (though  exceptions  to  this  are  recorded  ,  ^        ^^^ 
off  their  arms  above  the  elbow,  and  their  legs  above  the  knee,  took  tli^B-  '^^^^^ 
scalps,  and  ran  an  arrow  into  their  anus,  leaving  them  in  this  condition        .^^'^^ 
the  battle-field.     The  scalps  and  sometimes  the  cut-offlimbs  were  broui-s?^    -■5" 
to  Ciimp,  stuck  on  poles  which  they  connected  with  garlands,  and  durK      ^^"? 
the  scalp  dance,   which  lasted  three   days  and  nights,   the   most  rev(  ..^      ^'•"^' 
ing  orgies  were  gone  through.     The  oldest  of  their  women  were  cf*'    "*■  '""* 
pelled  to  join  hands  in  the  maddening  dance  ;  the  scalps  of  the  slain  w»       '^'^^^ 
smoked  over  a  fire,  while  praises  were  sung  to  the  sun  for  the  victcj^  -^^^^ 
obtained.     Women  and  children  of  the  enemy  were  kept  as  slaves.     W^^  -war- 
riors ornamented  their  heads  with  all  kinds  of  feathers,  leaves  and  planar  :^tn(s, 
like  the  Aztecs  and  Maytis,  or  drew  the  head  or  skin  of  some  wild  auin^"   "^lal 
over  their  foreheads,  to  protect  the  head. 

When  hnnlin'i  gtuiie  they  hid  themsejves  in  deer  skins,  and  thus  sm 
their  game  by  decoy.     The  various  superstitions  of  hunters  are  contaiir 
in  Pareja's  (jucries.     He  also  speaks  of  their  barbacoas  or  provision  hous-^ 
and  Le  Movne's  picture  shows  that  these  were  low  palisade  huts,  nnr 
over,  and  having  only  one  issue.    In  the  maize  gathering  seaT^u,  the  wh 
cro])  was  carried  lo  these  banis,  and  subsc(iuently  it  was  portioned  out 
every  man  according  to  his  quality.     The  watchmen  of  these  barns,  wl 
found  to  be  neglectful  of  their  duties,  were  executed  by  a  heavy  blow 
the  head  with  a  war-club. 
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As  one  or  the  ptisiimcB  of  their  jonng  men  is  mentiaaed  Ibc  tlimwing 
of  balls  a^lDSt  ti  siiuure  initl  iiiatld  itf  tmlrusli  ruods,  liiinging  IVom  ii  (Mile 
1-0  CilUuuia  liigli ;  tlic  iino  whii  succuL'tlud  in  nmkiog  tile  mnt  coiiiu  dimn, 
wtt  winner  in  tbe  game. 
At  tliu  dMth  at  a  hoUta  ur  chuf.  meu  nnd  women  cut  their  hair  off  to 
'  Imir  Ico^U,  and  n  thorougii  nlwtentinn  fVom  fixxl  wm  ordered  for  three 
<Uy«  :  the  decensed  was  buried  corcinouioiisly.  on  the  IO|i  ot  a'lerruue- 
mnund,  a  smaller  moand  erccbnl  over  bis  grave,  and  a  large  cancli  oi  ma- 
rine tLbt>l),  which  hftd  \teea  bin  driukini;  cup,  plnced  over  this  uioiitlcule. 
Tbe  aiacM  wns  then  aurraiindod  lif  n  circle  of  arrows  stuck  pcijicudlcu- 
Iftfly  into  the  soil,  at  l\ra  or  three  feet  disiance  front  tbe  concb, 

In  ft  people  which  believes  in  the  power  ot  conjurer*  over  ghisis  and 
eptrlia.  IbclnSucuceoribebvwitcherursbamaii  must  be  neccasarilj' immense. 
From  Pareja'siiueries  wcgniber  the  fact  that  miMtly  old  meu,  tutribva,  wt-re 
'  KUng  as  conjurers ;  [hey  consecrated  the  arrows  berure  a  huDiing  parly 
'  fen  Kir  the  woods,  and  wbcii  tbe  game  did  not  expire  from  the  drsl 
■JIboti,  tliey  prayed  over  anotber  arrow  which  would  certainly  finisli  it; 
hey  prtKluovd  rain,  reslorcil  lost  objects  to  their  owners,  spoke  tlioir  lieiic  - 
ir  corn-cribs  and  now  flsb  weirs,  over  a  natch  oT  fiab  and  over 
ukels  of  recently  gatUercd  fruits.  They  treated  the  sick  with  incania- 
a  and  physicked  them  willi  herbs;  they  sometimes  cured  ibem  bulf- 
W»y«  only  to  exact  more  reward  from  them.  They  predicted  future  eveols, 
Mpecially  at  a  time  whoa  evei7l)ody  was  interested  in  what  tbcy  niii;bt  re- 
»e«l:  during  war  expedilions.  Before  going  to  war,  tiie  cbiffsillini,' amidst 
his  warriors,  oonsulied  one  of  the  oldest  and  smartest  conjurers  I  who  had 
to  be  also  an  aodunplisbed  contortionistt,  concerning  the  result  of  the  war, 
the  force  and  the  wherealiouts  of  tiio  enemy.  In  tlieir  midst  the  mai;iciiin 
knell  <1own  on  his  smalt  round  target  in  such  a  manner  as  not  to  come  in 
contact  with  the  soil  -,  after  various  In  can  tat  ions  he  derived  Inspiration 
fhim  demoniac  powers,  and  while  grimacing,  drew  a  magic  circle  In  the 
und  itround  bis  shield.  Alter  onntorting  himself  in  the  most  terrific 
manner  fur  about  twenty  minutes,  while  slnginic  incantations  anil  uttering 
Iniprocations  agninal  the  enemy,  he  finally  stood  up.  and  alter  gelling 
cooler,  he  rerealed  to  the  "  King  "  the  number  of  tbo  hosliles  and  tbelr 
biding  places  or  whereabouts  and  tbe  l>est  moment  to  attack  them. 

Although  we  find  no  direct  mention  of  tolar  and  lunar  tecrthip  In 
Pwtjirs  writings,  l)oth  prevailed  among  the  Timucua,  tind  solar  wnraliip 
tbroughnut  the  Southern  tenitoriea.  Tbe  torni  acublba,  moon,  really  means 
indifatiir  (of  lime),  literally:  "the  one  who  tolls."  The  TImucua  wor- 
ehlpi-<1  the  sun  under  the  Image  of  a  deer :  they  raised  a  stufTed  deer  skin 
on  a  high  (lole  and  Icstlilod  tbelr  reverence  for  it  by  singing  and  dancing 
rllfis.*  The  sun  was  invoked  tiefbre  a  liattlo  and  praised  after  a  victory 
gained  ;  tlie  natives  oncQ  rel\]scd  to  accept  moat  from  the  French  and 
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made  them  understAnd  that  they  were  accustomed  to  wash  their  fiaoea 
not  to  cat  before  the  sun  had  gone  down. 

Another  object  closely  connected  with  their  beliefs  was  the  »aer»d  nombec; 
three.  While  the  Maskoki  trib.'s  had  a  traditional  reverence  for  the  nomlie; 
four  on  account  of  the  four  points  of  the  compaiw  and  the  winds  coming 
from  each  of  tl.cse  four  quarters,  and  while  they  assigned  a  particular  cole 
to  each  of  these  four  points,  we  find  over  a  dozen  references  in  I>» 
Laudonnicre  to  a  worship  of  the  number  three  among  the  Timucua.   The^ 
fasted  three  days  at  the  death  of  a  chief,  their  scalp-dances  lasted  th 
days  and  three  nights  ;  at  the  toya  festivity,  which  probably  represents  th  m:  :Mbe 
greencorn  festivity  of  other  Indians,  men  ran  into  the  woods,  as  if  crazc^E^^^ 
and  stayed  there  three  days,  while  the  women  cut  themselves  and  iheS-  -^E?ir 
daughters,  crying  '*?i6  toya  /"     Even  in  Pareja  this  number  is  alluded  tr 
for  he  mentions  that  chiefs  just  coming  into  power  ordered  a  new  fire  to 
made  in  their  cabins  to  burn  during  six  days,  and  at  sowing  time  the  chiet 
caused  six  old  men  {ano  miso)  to  eat  a  pot  of  fritters.    Six  is  the  doable 
three.    Tlie  holy  fire  in  the  temple  of  the  sun,  among  the  Kaktche,  wi 
fed  b}'  tJiree  logs  only  ;  and  a  Peruvian  creation  myth  pretends  thit  iAn 
eggs  fell  from  ttie  skies ;  from  the  golden  egg  issued  the  royal  faniily,  froi 
the  silver  egg  the  nobility,  and  from  the  copper  egg  the  commoners. 

Concerning  their  mode  of  sustenance  the  Timucua  stood  high  above  tlK^-Al^^ 
northern  savages,  for  they  tilled  the  soil  and  were  not  altogether  at  ihrM  ,^the 
mercy  of  nature,  when  an  inclement  summer  season  had  deprived  them  »       m~^o\ 
food.     A  hoc,  made  of  a  heav}'  fish  bone  or  shell  adjusted  to  the  end  of    "^  ^"jf  * 
stick,  served  in  loosening  the  compact  soil;  the  women  made  gnK)ves  i       ^si^ 
the  «^r<)und  by  hand  and  carefully  dci>osited  maize-seeds  in  each  of  tlie!K"«"^^  ^^^^* 
Here  the  ai^riciiltural  work  did  not  devolve  entirelv  on  the  women   f  »r  tli  I"  ^       ^"^ 
males  turned  the  soil  with   their  hoes.     Th^y  made  artificial  jwnds  to  U  C     ^^  *[ 
fish,  eels,  turtles,  etc.,  come  in,  and  afterwards  cauglit  them  when  needeo^i-*^^*^ 
Tliev  W(>re  drinkinj?  the  black  drink,  an  exhilarating  beveraj^e  miwle  froi*  »■  '  ^ 
the  cassine  plant  (also  known  among  the  Creeks),  and  to  this,  probabljr,  f  *  •  *  ^  • ' 
refers  the  charire  of  drunkenness  made  by  Pareja.     They  ate  alligatorr"*  ^ -^ -^^^ " 


snakes,  dogs,  and  almost  every  kind  of  quadruj^eds  and  fruits,  and  wer«  '^^   "^ 
seen  mixing  coals  and  sand  in  their  food  ;  their  main  staple,  however,  w#r 


maize,    and  the  French  saw  them  kissing  the  *' baskets  of  mill,"  tapag^^ -^^     °^ 
lapola,  standing  before  them. 

During  the  three  or  four  months  of  the  rainy  season  they  retired  to  th*  ^  * 
woods  and  lived  there  in  huts  covered  with  palmetto  leaves.     They  did  s^ 
evidently  to  avoid  the  burning  rays  of  the  subtropical  sun.  ^^_^ 

About  their  artA  ani  domestic  life  not  much  is  tnmsmitted  to  us.    Th  ^  ■* 
term  tnca  ni  timutema,  *'my  fire  is  out'*  (Proc.  of  1878,  page  400).  show<^'^' 
that  they  kept  np  ilie  fire  in  the  lodge  all  day.     Tlie  description  of  th^  *  -^ 
town,  with  the  chiefs  house  on  a  mound,  as  seen  by  Hernando  de  Soioo:^^^^    ^^ 
Tampa  Bay,  is  too  well   known    to   need   repetition   here.     Tlie  onlinar,'"*    ^'^-^ 
settlements  of  the  Tinuicua  were  a  conglomenite  of  huts  surnmnded  b'^^^--^' 
strong  palisade  fences,  not  unlike  the  kraah  (from  Span,  airral,  medieval-    "'*' 


> 
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Latin :  cartinale)  of  the  Elaffirs.  They  must  have  been  very  fond  of 
;>erBona1  ornaments  as  Le  Moyne's  pictures  tend  to  show,  and  tattooing  with 
ftome  indelible  color  was  carried  to  a  hljijh  pitch  of  artistic  development. 
Fbey  seated  themselves  on  coarse  benches  made  of  nine  poles  or  canes  run- 
ning ])ara11el,  the  benches  forming  half  circles  ;  there  they  held  their  councils 
3f  war  and  peace,  while  the  women  prepared  food  for  them,  or  let  the  cassine 
drink  make  the  round  of  the  assembled  warriors.  They  were  adepts  in 
tUe  art  of  manufacturing  fans,  hats  and  other  tissues  from  palmetto  leaves, 
Rnd  also  moulded  large  Aartlien  vessels,  in  which  water  was  carried.  Not 
less  were  they  acquainted  with  ideographic  writing,  for  each  of  the  two 
liead-chiefs  Olata  Utina  and  Hostaqua  sent  five  painted  skins  as  presents 
to  Captain  Ren^  de  Laudonuiere. 

A  study  of  Pareja's  totemie  list  goes  to  show  that  two  kinds  of  descenden- 
cies  existed  among  the  Timucua.  The  names  of  the  first  refer  simply  to 
the  relations  which  the  men  of  the  tribe  or  tribes  entertained  to  their  chief, 
as  councillors,  etc.  ;  but  the  second  list  contains  the  ancient  nam^s  of  the 
gentes  or  clans,  as  given  to  them  through  their  totem.  The  majority  of 
these  totems  are  names  of  animals,  and  herein  the  Timucua  do  not  differ 
from  other  North  American  Indians  east  of  the  Rocky  Mountains.  The 
two  lists  of  Pareja  seem  to  stand  in  no  reciprocal  connection,  and  hence  it 
is  to  be  presumed  that  a  man  who  belonged,  f.  i.,  to  the  Anacotima  could 
belong  at  the  same  time  to  the  ApaUola  or  some  other  clan  mentioned  in 
the  second  list. 

BiBLIOORAPUY. 

The  following  arc  th?  titles  of  Pareja's  works  consulted  by  me  in  the 
library  of  the  Historical  Society  of  New  York  : 

I. 

Cathecismo  en  lengua  Castellana,  y  Timuquana.  En  el  qual  se  contiene 
io  que  se  les  puede  ensenar  a  los  adultos  que  an  de  ser  baptizados.  Com- 
puesto  por  el  P.  F.  Francisco  Pareja,  Religioso  de  la  Orden  del  seraphico 
P.  8.  Francisco,  guardian  del  Conuento  de  la  purisima  Cocepcion  de  N. 
Benora  de  S.  Augustin,  y  Padre  dc  la  Custodia  de  sancta  Elena  de  la  Flor- 
ida. (Woodcut.)  EN  MEXICO,  eu  la  impreta  de  la  Viuda  de  Pedro  Balli. 
^or  C.  Adriano  Cesar  M.  DC.  XII. 

In  16mo.,  eighty  leaves  or  160  pages,  not  numbered,  but  every  quire 

marked  with  a  letter  of  the  alphabet  running  fVom  A  to  K  inclusive,  at 

lower  right  hand  margin,  the  leaves  being  marked  with  Roman  figures  : 

Uiii,  Biiii,  Gii,  Iv  etc. 

II. 

In  the  copy  consulted  by  me  the  following  **  Doctrina  **  is  bound  into 
same  volume  as  part  of  a  second  Catechism : 

Catechlsmo  y  breve  exposicion  de  la  doctrina  Christiana  muy  util  y 
necessaria,  asi  para  los  Espanoles  como  para  los  Naturales,  en  Lengua  Cas- 
tellana  y  Timuquana,  en  modo  de  preguntas,  y  respuestns.  Compucsto  por 
el  P.  F.  Francisco  Pareja  de  la  Orden  de  N.  Seraphico  P.  S.  Francisco, 
Padre  dc  la  Custodia  de  S.  Elena  de  la  Florida. 
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Follows  a  woodcut  extending  over  more  than  half  the  page. 

Back  of  title  :  Woodcut  representing  the  infant  Jesus  with  the  cross,  ancfc^^  ^ 
Spanish  verses  to  its  praise.  176  leaves,  paged  only  recto;  the  last  t.hre^=^  *® 
leaves  174-76  not  numbered.  Profusely  illustrated  with  rough  woodcuts.^  -^3* 
The  colophon  reads  as  follows : 

Con  Licencia  de  los  superiores,  en  Mexico,  en  casa  de  la  viuda  de  Pedro- 
Balli.    Ano  de  1612.     Por  C.  A.  Cesar. 

III. 

Confessionario  En  lengua  Castellana  y  Timuquana.  Con  algunos  con- 
sejos  para  animar  al  penitente.  (*)  ^  Y  assi  mismo  van  declarados  algu- 
nos efiectos  y  prerrogatiuas  deste  sancto  sacramento,  etc.  Ordenado  por  el 
Padre  Fr.  Francisco  Pareja,  Padre  de  la  Custodia  de  Santa  Elena  de  la 
Florida.  Religioso  de  la  Orden  de  nuestro  Seraphico  Padre  San  Fran- 
cisco. Imprcsso  con  licencia  en  Mexico,  en  la  Emprenta  de  la  Viuda  de 
Diego  Lopez  Daualos.     Afio  de  1613. 

Colophon  :  Aquino  van  puestos  los  Canones,  hallarscan  en  el  libro 
Uamado  scgundo  mandamicnto. 


LAUS    DEO    DEIPARiEQUE 
o  M  A  K I  ^  o 


The  book  is  in  16mo  and  the  title  is  followed  by  seven  unpaged  leaves, 
containing  testimonials  and  documents  of  the  press  authorities  concerning 
Pareja's  books.  Follow  eight  unpaged  leaves  containing  errata  and  list  of 
contents.  Follow  leaves,  the  numbers  of  which  run  from  9  to  28^,  some 
set  up  in  one,  others  in  two  columns,  the  former  being  more  frequent. 
The  volume  is  illustrated  with  many  coarse  woodcuts.  The  star,  as  marked 
in  the  title,  occupies  the  middle  of  the  page. 

Note.— In  the  ofliclal  preface  to  the  Confessionario  (leaf  3)  the  President  and 
auditors  of  tlie  royal  "  Audlencia'"  of  New  Spain  mention  the  fol low inj;  writ- 
ings conip«)sed  by  Father  Pareja:    "  Fray  Fran eisco  Pareja  de  la  Orden 

a  compuosto,  traduzldo  y  declarado  la  Doctrina  Christiana,  tres  Catlie(?ismos 
Confessionario,  Arte,  y  Vocabulario,  y  otro  tratado  de  las  penas  del  Pur>;atorio, 
y  de  las  penas  del  inflerno:  y  gozos  de  la  Gloria,  y  el  Rosario  de  la  Virgen  con 
otras  cos;is  <le  deuoclon,  en  lengua  Castellana  y  Florldana,  y  gastndo  en  esto 
mas  dv-  dlez  y  seys  afios."  It  is  possible  that  some  of  these  writings  have  never 
appeared  in  print. 


To  the  above  I  add  the  titles  of  two  works  by  Gregorio  de  Mouilbv,  as 
copied  from  Icazbalceta's  Apuntes  .** 

IV. 

Explicuciou  de  la  Doctrina  quecompuso  el  cardenal  Belarmino,  por  man- 
dado  del  Sefior  PapaClemente  8.  ^  Traducida  en  Lengua  Floridana  :  por 
el  Padre  Fr.  Gre«;orio  de  Mouilla  DifUnidor  de  la  Prouincia  de  santa  Elena, 
de  la  Orden  de  S.  Francisco,  natural  de  la  Villa  de  Carrion  de  los  Condes 

•  Joaq.  (iarela  leazbalceta,  Apuntes  para  un  catAlogo  de  escritores  en  lenguas 
indigenas  de  America.    Mexico,  18(}0,  12  mo,  pag.  116-118. 
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liijo  de  la  Prouincia  de  la  Concepcion,  y  del  Conuento  recoleclo  de  ilra  Sa- 
il ora  de  Calaborra.  Corregida,  eAmcndada  y  afiadida  en  esta  segunda  im- 
pression por  el  mesmo  Autor.  En  Mexico  Impressa  con  liccncia  en  la 
Imprenta  de  luan  Ruyz.    Ailo  de  1635. 

C£n  8^  12  fojad  preliminares.  Fojas  1  k  197.  2  fojas  dc  indicc,  sin  nu- 
merar.  Al  fin :) 

Acabose  a  9.  de  Enero  de  1636.  con  licencia  en  Mexico,  por  luan  Ruyz. 

V. 

(A  continuacion  se  balla  cste  otro  opiisculo ): 

Forma  breve  de  administrar  los  8acramentos  k  los  Indies,  y  Espafloles 
c^iue  viuen  entre  ellos.     H  Aprobado  por  Autoridad  Apostolica,  y  sacado  del 
IManua]  Mexicano,  que  se  vsa  en  toda  la  nueua  Espafia  y  Pirii.  mutatis 
iiiutandis,  esto  es.  lo  que  estaua  en  legua  Mexicana  traducido  en  lengua 
Tloridana.    Para  vso  de  los  Keligiosos  de  nro  Padre  S.  Francisco,  que  son 
los  ministros  de  las  Prouincias  de  la  Florida.     1  Por  el  Padre  Fr.  Gregorio 
de  Mouilla.     ^  Con  licencia  del  senor  Don  Lope  Altamirano  Comissario  gen- 
eral de  la  santa  Cruzada.    Impresdo  en  Mexico.     Por  luan  Ruyz.     Afio 
de  1635. 

(En  8%  32  fojas.  En  la  biblioteca  del  Beiior  D.  J.  F.  Ramirez,  Mexico.)  La 
primera  edicion  de  est©  libro  es  de  Madrid,  1631,  en  8^ ;  pero  liabicndo  re- 
sultado  co»  mucbas  erratas,  volvi6  el  autor  k  imprimirlo  en  Mexico,  corre- 
gido  y  aumentado.     Asl  lo  dice  en  su  pr61ogo. 

Radical  Affinities  of  Lanouaok. 

My  attempt  to  compare  tlie  Timucua  language  witb  otber  linguistic  fami- 
lies in  regard  to  lexical  affinity  may  be  called  premature,  for  we  do  not  know 
over  two  hundred  vocables  of  it  with  some  degree  of  certitude.  There 
are  no  two  languages  in  the  world  which  will  not  yield  many  real  or  fan- 
cied resemblances  when  confronted  with  each  other,  and  lo  build  air- 
castles  on  these  has  been  a  frequent  mistake  of  many  unexperienced  in- 
vestigators. Linguistic  families,  which  are  ancient  neighbors  of  Timucua, 
are  the  Yuchi,  Cherokee.  Maskoki  and  Carib,  but  none  of  them  seem  to 
give  any  chances  for  fruitful  radical  comparisons,  and  Yuchi  and  Miiskoki 
differ  widely  from  it  phonetically.  The  Carib  or  Qalibi  dialects,  anciently 
spoken  in  the  West  Indies,  are  quite  fluctuating  in  the  pronunciation  of 
their  vowels  as  well  as  of  their  consonants,  like  some  Polynesian  dialects, 
and  since  we  observe  the  same  peculiarity  in  Timucua,  an  additional  diffi- 
culty springs  up  in  the  way  of  arriving  at  a  result. 

A.  Timueua- Maskoki  afflnitiei. 

Holata  chief.  This  Timucua  term  is  evidently  loaned  from  the  Eastern 
Maskoki  dialects,  for  in  Creek  hola*hta  is  a  ceremonial  title  of  men 
officiating  in  annual  festivals  and  busks,  and  is  often  connected  with 
the  war-title  badjo,  h&dsu,  which  corresponds  to  our  bold,  reckless 
(hol&'hta  b&dsu).  In  rank  the  hol&'hta,  hul&,^  stands  below  the 
tu8tSn6ki,  who  is  himself  inferior  to  the  mfko  or  chief.    Hol&'hta  is 
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the  word  holati,  with  prefix  ok- :  o;roi&ti  5ZtM,  ik^f  blue,  the  blae 
color  having  become  in  some  way  or  other  the  emblem  of  these 
titled  warriors.  In  tlie  cognate  Hitchiti  dialect  blue  is  holatle. 
Among  the  Creeks  blue  was  the  color  symbol  of  the  iouth. 
Aba,  abo  stick,  club ;  stalk,  plant;  maizcstalk;  abopaha  corn-crib  ;  aboto 
to  beat  with  a  stick  ;  abara  maize  field.  In  the  Maskoki  dialects 
this  term  appears  as  dpi  in  Creek  :  stalk,  stem  ;  adshim  api  stalk  of 
maize  or  Indian  corn  ;  &dshi-intal  dpi  cob  of  Indian  com.  The 
Hitchiti  dialect  pronounces  the  a  longer  than  Creek  :  &pi  stem,  han- 
dle ;  nof^ipi  beech,  lit.  beech-stalk.  In  Ch&'hta  this  word  may  be 
traced  in :  nusapi  oak-tree,  and  in  haksh-ap  bark. 

B.  Timucua^Carih  affinities, 

Piro  red  ;  ano  pira  red  man,  Indian.  In  Galibi  ta-pir^  is  red  and  yellow ; 
in  Tupi  piranga  is  red ;  pira  piranga  red  fish,  name  of  some  fish  spe- 
cies (Martius) ;  in  Taino  pu,  bu  meant  scarlet. 

Paha  house,  lodge,  wigwam.  In  Arowak  we  find  bahti  (and :  baacheh) 
house  ;  boharque  in  Taino  :  bohio,  buhQ,  ubanna :  tugnrium,  in  the 
same  dialect  (Martius). 

Ele  young,  f resit,  recent.  In  Eyeri  el  is  son,  in  Taino  el,  ili,  gua-ili  (with 
demonstrat.  prefix  gua-,  wa-)  young,  offspring,  infant;  in  Arowak 
elunchy :  boy. 

Ichali  weir,  fishpond.  Raymond  Breton  (Dlctionn.  Caraihe  frangais,  16G5) 
pa<;e  283,  Ims  icliali :  garden  for  raising  vegetables,  p.  468  :  tona  ioali 
(or  ariclie),  fishweir:  "lescrvoirde  poisson,"  tona  meaning  river. 
The  word  oubaciili  he  also  translates  by  garden  ;  oubao  island,  ia\U 
garden.  Ibid.  p.  Ill  :  clmhiali  he  was  drowned;  na  cbitlaroyem  I 
am  drowning,  I  go  to  the  bottom.  These  two  words  are  evidently 
representing  ditlerent  linguistic  rools,  and  the  first  has  to  be  pro- 
nounced ishnli,  according  to  tlie  Frencli  pronunciation.  Pareja  ex- 
pressly states  tbat  ichali  was  used  for  iceir  on  the  coast,  puyc  in  the 
interior,  and  I  think  it  may  be  a  loan  word  from  the  south  incor- 
porated into  the  language  after  suppressing  the  tona,  which  alone 
qualifies  the  Carib  word  (as  spoken  on  the  island  of  Guadeloupe  i  as 
a  fishi>ond.  In  Eyeri,  as  spoken  on  Porto  Rico,  chali  meant  a  gar- 
den  also. 
The  terms  iK)inted  out  certainly  agree  in  both  languages,  but  the}'  may 

be  loan  words;  even  if  they  rested  on  a  common  origin,  their  number  is 

too  small  to  prove  identity  of  ethnic  origin  of  the  two  ixjoples. 
Other  resemblances  may  be  tmcetl,  but  they  are  too  doubtful  for  being 

relied  on  : 
hapu  three :  kabbuui,  kabuin  Arowak. 
maca,  moca  sea,  ocean  :  bagua  in  Taino  ;  cf.  pa  in  {larana,  the  Tupi  term 

for  sea. 
iyorona  e<?L-  ihiri  in  Arowak.     The  Timucua  word  is  derived   from  the 
verb  yuru  to  shake,  tremble. 


479 

DlALECTe  OV  TllF,  TiMnCOA  LANOUAtlE. 

Thin  Is  a  topic  nn  wbicli  very  few  ioilicotloHB  were  trensmiltedUi  aa  by  the 
Authors.  Bui  we  are  lold  by  Parela  that  dinlecW  BpokeD  by  one  tribe  were 
intelligible  lo  iHbCB  speuking  oilier  dialecls.  He  meatloiiB  Bcveral  dialeetlc 
dlffbrcnceB,  f.  L,  tbul  1»twecn  Icbali  uad  puyu  fith-ierif,  yaine  and  yiimaa- 
cliu  brot/ier-in-IaK;  uliiitinH  and  cbirima  my  yojfngtr  siater. 

The  dialects  lo  wbicb  be  rcrei-s.  are  : 

1.  The  dialect  of  Tiriioga  or  Timagoa.  on  Lower  8l,  Jobn'a  Itiver. 

2.  That  of  Potano,  west  of  St.  Ji>hn'8  River. 
8.  Tliat  uf  Ilnfl. 

4.  That  of  Ibe  Freab-wnler  District. 

0.  Tbe  ditLlecl  of  Tucdruni,  on  the  Allaiilic  const. 

6.  Tlie  dialect  of  Santa  Lucia  lie  Acucm.  n  sburt  distance  loutb  of  Cape 

Caflftvernl 

7.  The  diklecl  of  Mocanu,  a  term  which  means  :  "on  the  coast." 
Many  olher  dialects  and  sub-dialects  must  have  been  spoken  Ihrouglinut 

ttiH  vast  interior  of  Uie  peninsula,  of  which  we  have  no  knowledge.  The 
most  instructive  passage  on  (his  sulijcci  is  found  in  Hervas,  Catalogo  de  las 
LengUBS  conocidas,  I.  p.  388,  who  guotes  Pareja,  of  whose  wrilings  lie 
had  seen  none  but  llic  cnlechism  of  1031  :  '■Lcsindiiisquetienen  nios  dife- 
reneia  ile  vocables  y  miia  loscos  que  eon  Iob  dc  Tucuniru  y  Santa  Liicia  de 
Acuem.  por  paiticipar  du  la  cuata  del  8ur,  que  ra  otra  lengua,  entienden  & 
toe  de  MiicamiL,  que  es  la  lengua  nuia  pollticH,  y  a  Iob  de  Tlmuqua,  como  lo 
ho  expert  men  tado,  pucs  me  biui  enlendido  predienn  doles." 

Thus  Purejn  declares  the  cooitt  dliileci  of  Horumu  (which  latitude  1) 
to  be  the  moat  polished  of  all  and  a  medium  of  Inter  coin  muni  rat  ion  with 
the  southern  most  dialect  with  its  rude  pronunciation.  Oira  kngna  i\oea 
not  necessarily  meun  "a  language  ofn  diSerent  stock,"  hul  only  an  idiont 
difftfing  from  oun. 

OuAHUATic  Notes. 

On  Hccoimt  of  ihe  nnsaiii^rflclriry  slaie  of  the  Timucua  tests  at  hand, 
our  grammalic  nnd  Icxlenl  knowledge  of  this  idiom  eno  increase  but 
ak)wly.  Pari-ja's  "  Arte  "  or  grammar  would  conaiderably  help  our  inves- 
llgalioos,  but  no  trace  could  as  yet  Iw  discovered  of  lis  munuseript  or  ol 
the  book  itself,  if  it  has  ever  Ijeen  printed. 

The  following  remarks  contain  the  result  of  my  studies  on  the  gram- 
matic  part  of  the  idiom.  Many  of  ihem  maybe  revoked  in  doubt  or  cor- 
rected by  further  research,  for  the  state  of  the  leits  often  admits  several 
inUrjiretalioDS  of  Ibe  wording.  Por  tills  reason  I  have  even  heclt«ted  for 
a  white,  whether  it  would  bo  Justifiable  lo  publish  them  or  not. 

In  pitonc  ki  the  most  promiiieDl  feaiure  is  the  alternation  of  aome 
Tocniic  simnda  among  themsclvts.  and  of  the  consonants  pronounced  with 
Ihe  Mine  phonic  organ  of  the  vocil  lube. 

Other  cliange?  are  very  frequent  also,  especinlly  those  produceii  by  con- 
tracliuti,  v'li.;  syoizi'sra.  s.vncope,  eklhllpsls. 
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Thus,  the  article  (or  pronnun)  na  frequently  combines  with  the  follc^^^- 
ing  word,  whether  this  begins  with  a  vowel  or  not : 
na  ucuta  :  nacuta,  ucuta ;  nacunu  :  na  acu  ano. 
Da  uquostano  :  naquostano,  uquostano. 
iti-aye  :  itaye  ;  iti  ayaqe  :  itayaqe;  isaye  isa :  isayesa ;  iaaye  nate  : 

yente. 
soba  hebi :  sobaebi ;  piaha*:  pia. 
clmqua  cosa  :  chuquosa  ;  clii  iquila :  cliiquila. 
aya-lucola  :  yalacota ;  ano  eyo  :  anoya. 

The  Veub. 

The  verb  being  the  most  important  part  of  speech  in  every 
first  call  attention  to  the  polymorphic  and  intricate  nature  of  its  inflect 
as  it  appears  in  the  texts.  It  certainly  shows  analytic  features  by  not 
corporating  the  subject-pronoun,  for  this  may  l>e  placed  before  or  after 
finite  verb,  its  place  being  determined  by  the  run  of  the  sentence.  Wh 
this  pronoun  is  found  combined  with  the  verb,  phonetic  attraction  al 
seems  to  have  produced  this  effect 

The    synthetic   character  of  the   Timucua   verb   exceeds  largely 
analytic  fealurcs  or  anything  that  could  be  construed  into  such.     It  sho^ 
itself  in  the  formation  of  the  modes,  participles  and  verbals,  of  the  nur  -^:-»i^* 
bers,  of  the  voices  and  tenses,  of  negative  and  interrogative  verbs.    To  e^^       ^* 
press  grammatic  relation  and  derivation,  prefixation  is  much  less 
to  than  suffixation. 

A  large  number  of  American  languages  do  not  distinguish  more  XhM^  Mv^ 
two  tfnscs.  though  others  show  a  vsiriety  of  them.     Timucua  is  poor       "^  •^  ^^ 
tenses  ;  the  tense  of  the  incompleted  action,   which  mostly  coincides  w 
ouv  fviiur,  is  expressed  by  suffixing  nianda,  manta  to  the  stem,  a  deri 
tive  of  the  verb  niani  ^?  f/^jMVtf.     The  fact  that  manda  sometimes  appea::^ 
before  its  verb,  and  sometimes  is  used  jis  a  verb  for  itself  (to  be  tcilUng^    ^Vir*^'' 


its 


tted 


riva- 
rs 


want,  to  require),  proves  that  its  real  function  is  that  of  an  auxiliary  veim^^^^'^ 
As  sueh  it  is  placed  after  all  the  suffixes  that  may  be  added  to  the  stem :     -  a 

vironia  ni[)onosiheromanda  bohobi  cho?  did  you  believe  that  the  husbarm  .^**- 


would  p()ssil)ly  return  (to  you)?  _     . 

honosoma  cayamjuiuene  ubahauetilamanda  bohobi  cho?  did  you  belie^  ^>*  * 
that  the  deer  and  the  partridge  icouli  not  (no  longer)  be  caught? 

noconiilemanda  it  will  become  true. 

The  action  completed  or  just  being  completed  is  expressed  as  follows  "^^ 

1.  When  the  action  belongs  to  the  pant,  and  is  expressed  by  our  impe^:^^^^^' 
feet,  preterit  or  pluperfect,   -bi,    vi  is  suffixed  to  the  stt'm  or  basis  of  ILC  ^ 
verb  :  taca  quosobi  eho?  did  you  make  a  fire? 


2.  Wlien  the  action  is  in  course  of  completion,  and  the  tense  answers  r       *^^ 


owY present  tense,  then  the  pure  stem  of  the  verb  is  used,  and  -la  is  addei 
when  the  action  is  done  in  the  presence  of  the  speaker  :   motala  I  assen^""^^^ 
I  agree  i  while  I  am  here)  ;  habosotala  I  accept. 
-la,  -le  being  the  particle  of  the  affirmative  mode,  expAssing  certainty 


J 


porttirc  Rtntementi  srtnallty,  can  he  sMert  to  ttny  tense  or  mode,  but  la 
most  frequently  used  to  espreas  the  present,  espeelnlly  when  Ihe  flrst  per- 

nocuml  DlnlhabelarnHnda  boholiicho?  did  joa  believe  tlint  he  would  cer- 
tninly  esplre! 

linlii  Qiintinilina  oholinnol/i  it  gives  everlnallng  liTe. 

ImulbltUa  evidently  he  hos  ncit  neglecicd. 

In  ohiiqiiiLlohaue  chuquosa  choT  how  often  did  ynu  do  this!  the  preterit 
tense  is  not  marked  liy  nny  %aBl\  or  other  syllable. 

The  pluriil  of  tUa  verb  la  oft-;n  Indicated  by  ilie  suStis  -mH,  in  participles- 
by  the  snffix  -qe.  l>olh  of  which  are  used  for  many  orlitr  purposea  also.  In 
(ho  queries  (Proc  1873,  p,  498)  uiftote  he  deairen,  has  pi.  inanlenia  lUey 
desire  or  want  :  lapuatela  it  requesla,  pi.  Inpuslnmnla  Ihey  request. 

No  instanee  of  a  dual  form  lias  orciirred  lo  me  in  Ihe  verb  or  HtibaCan 
tivo.     Prom  yucliA  tiro  is  formed  yiichnqua  b«'h. 

Whether  the  verb  is  making  a  dls'lnciion  concerning  joaU  and  ftmaU 
^ndcr  is  B  matter  of  doubt,  and  I  can  adduce  only  one  passage  (Ibid.,  p.  ^8}^ 
which  seems  lo  indicate  some  distinction  of  this  kind  : 


Tir 


I  uquata  pnenoaimla  I  bring  a  male  infant.  • 

uqiiata  puentanicnla  I  bring  a  female  infant. 

3  niaquene  puenonicnk  I  bring  male  and  female  infants. 


Of  {A«  model  of  the  Unite  verb  one  is  marked  by  the  sufBt  -hero,  .ero,  -ro, 
whicli  expre.sses  possibility  and  probability,  corresponding  somewhat  to 
our  HUXillary  verb  ni'iy.  might,  eoald.  This  form,  which  could  be  called 
either  u  conditional  or  a  facultative  mode,  may  be  illustrated  by  tlie  follow. 
ing  syoiaciic  instances : 

anoco  nihlhero  manibi  cho?  did  you  desire  that  any1>ody  may  dief 

Inin  pimiahcro  he  may  give  life. 

nipunoslhero-maoda  bohobi  cUo'i  did  you  believe  that  he  would  possibly 


Tu  show  the  forms  of  the  imperative  and  ethorlaiiet  mode  with  some 
degree  of  certninty  we  have  not  enough  instances  on  hand. 

Parlieipla  are  formod  by  means  of  the  suffixes  -male,  -no  and  -tn,  -te. 

'luato  corresponds  to  our  imrticiple  in  -ins.  ^^^  t"  the  Latin  gerunds,  but 
)■  appended  to  nouns  also,  especially  when  they  become  connected  with 
verbal  forms  in  -mati^. 

paha  pononoraale  samota  quosobi  cbo?  after  returning  home,  did  you  rub 
yourself  with  herb  julcu  ? 

cuyumatc  lionoso  honnmale  feeding  on  fish  and  deer  meat. 

henomate  ibinemule  for  cniing  and  dfinking. 

etabualunimate  after  having  given  birth  to. 

-no.  -nu  is  found  in  participles  of  (he  medial  and  the  jjaaslvo  form  : 

tcana  made,  worked,  worked  over. 

I  lurinalehaiie  ei^cldcnmn  on  days  where  (people)  have  to  fast. 
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lumoma»  calama  itnbaiifileqa  ftuitt  pnyvd  OT«r« 

na  care  taenoinano  ctqoa  all  thme  UiiBfn^  when  «ate&« 

•ta  and  -te  occurs  in  participles  of  passive,  and  also  of  Intimmltbe  vwte; 
to  distinguish  it  flrom  the  negative  and  the  InterragtflTe  -tl«  4s  h  mi 
always  an  easy  matter,    -ta  mostly  oocnn  as  the  ending  of  a  aahslsatift. 

nboata  caught*  from  nbua  to  catch,  oapUini. 

hibate  missa  the  missa  having  been  said,  or  having  said  the  misn^ 

ato&  hororoquene  hebataqe  when  the  owl  and  the  red  owl  were  soraidilig. 

nimota  being  hunted. 

ibirita  (a  woman)  who  is  menstruating. 

eta  baluta  (a  woman)  oonflned. 

inosobote  one  compelled  to  worlL 

ituhute  over  which  a  pmyer  was  said ;  pmyed  over. 

There  are  two  negatise  particles  in  the  language,  aya  (ya)  and  -ti*  -^ 
The  former  either  stands  for  itselC  or  is  prefixed  to  tlie  verb ;  irben  pn* 
fixed  it  becomes  only  agglutinated  to,  not  Incorpoiated  into  the  veiti.    AT* 
is  a  particle  of  an  olijeoti ve  nature,  while  -ti,  -te  is  used  in  a  subjective^  pQ^ 
tive  sense,  the  negation  of  a  fiict  or  thought  existing  rather  in  the  wgeM^^ 
mind,  than  objectively.    Therefore  it  serves  also  ss  an  interrogative  p«>^' 
cle,  and  then  is  mostly  Joined  to  in-  as  inti*  though  frequently  found  ioo^^' 
porated  into  the  verb,  and  placed  after  particles  of  derivation.  It  then  cO'^' 
responds  to  Latin  -ne  in  diclsne?  and  to  /i&v  (ji^  otv)  or  to  our  n^  ^ 
**  don't  you  say?"  which  means  the  same  as  "do  you  say?"  though  -^^^^^ 
a  slight  shade  of  difference. 

ayn  honoraa  ituhunu  fruits  not  prayed  over. 

hanibitila  he  did  not  neglect. 

manino-ticote  without  feeling  hunger. 

Diosi  hubuasotanatila  ?    have  yuu  not  loved  God  T 

isayente  (for  isaye  nate)?    is  she  thy  mother? 

isayeste  ?    does  thy  mother  say  so  ? 

Tlie  formation  of  reflective,  reciprocal,  medial  and  causative  — '    **      ' 


effected  by  derivational  affixes,  and  some  of  them  are  mentioned  an»^^^-^^ 
tlie  ''Prefixes  and  Suffixes  of  Derivation.*'    How  frequentative  and  u^*  *^' 
tive,  durative  and  attributive  verbs  are  formed  cannot  be  determined     ^^ 
on  account  of  the  infrequency  of  syntactic  examples.      Instances  ^^^T 
derivatives  are  formed,  will  be  seen  under  mo-  and  orobo*  in  the  **  Wo^^^^ 
and  Sentences.'' 

The  Noun. 

The  Timucua  noun  presents  many  difficult  problems.    To  designate    ^^^ 
objective  case  of  the  direct  object  we  find  in  the  $ub$t4intiDe  four  suffl^^* 
CO,  -nu,  -ma,  and  the  plural  suffix  -qe,  or  we  find  no  suffix  at  all.    Wt^^ 
-ma  is  locative,  plural  and  verbal  suffix  at  the  same  time,  -nu  scemi  <?^' 
nected  with  certain  classes  of  nouns  only,  of  the  animate  as  well  as  of  ^^ 
inanimate  3rder.    None  of  them  is  a  sign  of  a  distinct  eoM. 

chofania  pilenomaibine-ichicoea  to  throw  liver  and  lungs  into  cold  wsl^* 


i 
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ponachica  Tiroma  ?  niama  ?  do  you  bring  a  male,  female  (infont)  ? 

baliinn  nanemima  ohuhauela  it  gives  eternal  life. 

The  adjective,  when  used  attributively,  does  but  in  a  very  few  examples 
agree  in  its  suffix  with  the  substantive  it  qualifies,  and  generally  has  no 
suffix  at  all,  but  stands  afUt  the  substantive. 

-mate  is  a  postposition  joined  to  nouns,  in  honosomate  cayamatequene, 
from  the  deer  and  from  the  partridge.  Confess,  p,  129. 

The  possessive  pronouns  can  become  suffixed  to  conjunctions  and  adverbs 
just  as  if  they  were  substantives  or  participles.  Thus  the  suffix  of  the 
second  per^n  of  the  singular,  -aya,  -aye  is  met  with  in  examplen  like  the 
following,  which  prove  that  these  particles  were  originally  participles  or 
other  nominal  forms : 

naquoBtanayc  ?  in  which  manner  you  ? 

chucaya  haheno?  how  often  did  you  eat?  ^ 

equelaya  haheno  chuqua  ?    how  many  times  a  day  did  you  cat  ? 

The  third  person  of  the  singular  : 

Diosi  hebuano  nemoquamlma  emoqua  against  God's  law  ;  lit.  "God's 
law  against  his  against " 

In  participles  this  is  observed  as  follows : 

orobotanaye  one  cured  by  you. 

ara  uque  naponaye  you  anointed  with  bear's  grease. 

caqi  nia  hutanaye  that  woman  with  whom  you  slept. 

ilifotanaye  for  your  killing  (deer). 

A  syntactic  curiosity  are  the  suffixed  particles  -leqe,  -lehe,  -ma,  -mano, 
-qe,  which  are  sometimes  placed  after  each  word  of  a  series  of  consecu- 
tive terms.  They  serve,  no  doubt,  to  establish  a  connection  or  reference, 
or  to  show  mutual  coordination  of  these  terms,  cf.  tacachuleheco,  <&c.. 
Confess,  p.  132  v.  ;  cuyuleqe,  ibid. 

The  suffix  -qe  often  serves  to  connect  a  principal  clause  with  the  princi- 
pal clause  just  preceding. 

We  also  find  repetitions  of  verbs  and  nouns,  which  seem  quite  unneces- 
sary to  us,  and  embarrassing  the  sense  : 

honoso  henomate  inti  uquabi  cho?    deer-meat  eating  did  you  eat? 

hehanimanda  hanibi  cho?    did  you  quit  to  cease  eating? 

nia  iquimi  iquiti  mosobi  cho?  did  you  insult  any  women?  lit.  "to 
women  with  insults  did  you  insult-cause?" 

Incorporation. 

There  are  also  a  few  instances  where  the  nominal  object,  direct  and  in- 
direct, seems  to  be  incorporated  into  the  verb,  as  it  is  the  rule  in  the  Aztec 
language.  Traces  of  this  have  been  discovered  in  many  other  American 
languages.  Some  of  the  examples  below  are  simply  compound  words, 
which  differ  in  nothing  from  the  Greek  oUodo/iiof  and  the  Latin  animad- 
terto. 

utihanta  one  banished  from  home,  exulant ;  lit.  one  yearning  Chani)  after 
(his)  country  (uti). 
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si>l)iie  lo  eat  meat;  lit.  to  meal-eat  isohA'lie), 

iblno-iclilcosa  lo  put  or  throw  inio  ci>ld  water;  lit.  lo  uold-wator  (fa 
Iliiog).  It  is  not  probalile  tliat  cosa  forma  here  a  word  for  Il«-IA  lint  IMnv  • 
iclii,  a  noun  with  its  attribute.  Incomes  vorbiSed  by  Ihv  snfflmtion  of'C 
cf.  ufatacoai  to  galbc'r  chestiiuta.  If  tlie  rtlntiun  existing  belwoca  Ibe  «i 
flxes  •CO  and  -ma  was  clearly  esiiihIiEhud.  we  could  decide  irbettier  -co 
here  ilic  sign  at  the  objective  cnsc  or  perhaps  tlie  radix  af  Uie  verb  o 
to  mak»,  produes. 

cuynhanta  one  who  eals  nofisU,  lit.  miBsing.  dopiived  offlih. 

alUnoqua  lord,  master ;  lit.  setvanla  attend  (on  bim), 

Ab  well  as  the  direct  and  indirect  object  of  the  verb,  other  portiot 
the  Hentence  can  beeome  iacorporaled  into  one  single  term  in  this  idiom— 
If  the  conatituent  piLns  of  the  sentence,  Uie  subject,  object,  prediotte,  At- 
tribute, et^,  were  morpA4ilogieallg  as  well  defined  here  as  thejr  are  In  Ihv 
Indoeuropeun   and   Semitic   langnages.    this  notild   he  nn   impo^bility. 
The  grammatic  affixes  of  Tiinucua  do  not  bear  the  Imprint  of  elinrp  logi- 
cal distinction  and  aegregation,  but  embody  too  many  rtrlalirme  at  once, 
materiiil  and  purely  relational  ones,  as  we  clearly  perceive  in  the  example 
of  -ma  and  -male. 

Diusi  hebnanu  nuniociuauiima  cmoqua,  lit.  Ood -law- against- bis -KCWDfl 
(did  youprofi'cr  cursesY).  In  this  sentence -mima,  which  Is  the  possentve 
pronoun  hit,  could  itand  just  as  well  after  the  possessor  (Diosimima 
hehuano),  but  the  simple  fact  that  it  can  stand  elsewhere  also,  shows  uatlie 
true  chunicler  of  the  language. 

Sobasobaebl  (for:  sohn-hebi)  cho?    did  you  eat  meat?     li 
you  meal-eati"     Here  the  Grsl  soba  is  the  object  of  the  verb  eoboebi  dm. 
the  second  soba  Is  the  incorporated  object  of  hebl  clio  pnly.    This  se 
seems  to  ui  to  contain  an  unnecessary  repeliiion,  but  ihc  Timucua  ceriaiuly 
did  not  consider  It  lit  this  light. 

Chuqualehaue  chuquusa  choT  how  often  did  you  do  Ibist  chuqua,  how 
often,  is  here  verbiBcd  in  both  inslnnccs,  chuquosa  stnuding  for  chucgua- 
cosa.    This  seems  In  be  more  than  a  mere  ellipse  of  a  syllable. 

Cuyunia  ubuata  qibenco  melasonoleliabetele  mosohl  cbn!  did  you  order 
thtit  the  first  fish  Ipl.)  caught  be  not  thrown  into  hot  waicr?  In  the  direct 
object,  cuyuma  ubualik  qibenco,  the  last  term  only  contains  the  sign  of  the 
objeciive  case,  -ro,  hence  the  two  terms  standing  before  qilienai  must,  in 
tbu  mind  of  the  Timiicua,  hare  formed  one  word  only  with  qilwncu  Ibrougb 
in  corpo  ration, 

Ano  pequalaye  inosobotequa :  your  subordinates  who  are  put  to  work. 
Here  the  sign  of  the  plural  number,  -qua,  Is  appended  to  the  Innt  l«rin 
only,  though  pUiiallty  extends  lo  pequalaye  as  well  as  to  ano, 

Paha  pononomate,  lit.  "after-bome-relurning. "  After  palia  a  post- 
position ()f  Ik  li'calive  character  is  expected  :  its  lack  seems  lo  prove  Lliat  the 
Tlmucua  regarded  both  lerms  as  one  compound  word  formed  by  incorpora- 
tion of  the  indir-'ct  object  into  the  ver'ial  form. 
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Prkfixes  of  Dbriyatton. 

Prefixes  subservient  to  the  formation  of  derivatives  are  not  numerous  and 
cannot  be  easily  confounded  with  syllables  entering  into  the  composition  of 
compound  words.  The  demonstmtive  pronoun  na,  which  we  can  often 
render  by  our  definite  article  the,  cofilesces  in  some  instances  with  Ihe  word 
following  it  after  losing  its  accent,  and  the  same  is  true  of  the  pronoun 
chi  thou;  but  these  are  not  prefixes. 

i-,  verbal  prefix  :  iquaso,  iquase  to  screech,  scream ;  ipaiu  to  swallow  (?) 
iquileno  in  iquilnona  married  to  the  sister  of  my  wife  ;  iquiti  to  insult, 
abuse ;  ko,  ccso  and  ike  to  make,  do,  to  cause  to. 

i-,  nominal  prefix  :  ichini  and  chini  nose,  nostrils  ;  iti  father  ;  isa  mother; 
isale  sister  of  mother,  itori  subsequent  to :  iquini  breast,  udder,  milk  ;  ibine 
water,  lake. 

JU-,  yo-,  a  prefix  equivalent  to  our  through,  acrom  or  by,  near,  past ;  yu- 
l)ueha,  yiibehe  to  transfix,  pierce ;  yuquiso  to  dei)osit  tm  the  side  of ;  yoqua 
past,  bygone. 

ni-,  verbal  prefix  :  mero  hot,  nimaru  to  preserve  one's  heat ;  naquila  to 
perfume,  ninaquilasi  to  perfume ;  pona  to  come,  niponosi  to  return  to  ;  n'lcu 
to  drink,  ninacu  to  ask  for  a  dfink. 

si-,  verbal  prefix  of  a  medial  signification,  which  frequently  adds  to  the 
verbal  base  the  idea  of  "  for  oneself"  and  is  sometimes  refiective.  Siqi  or 
siqisa  in  siqisama  my  father,  lit.  "  the  one  who  procreated  me,"  cf  siqita 
pahana  all  people  belonging  to  my  house,  family  ;  uque  oil,  grease,  suquoni 
to  rub  something  on  oneself  (for  si  uquonl). 

Suffixes  of  Dkbivatiox. 

A  t»hort  examination  of  the  specimens  of  Timucua  given  by  me  in  the 
"Proceedings"  will  prove  to  readers  thattliis  language  is  in  a  high  degree 
polysynthetic,  not  only  in  its  signs  or  syllables  of  relation  (infiectional 
forms),  but  also  in  derivational  forms.  Often  one  and  the  same  syllable 
serves  as  an  inflectional  and  as  a  derivational  form,  and  it  is  a  peculiarity 
of  this  language  that  these  forms  can  occur  in  the  form  of  whole  syllables 
only,  either  single  or  double. 

Sufilxes  are  more  numerous  than  prefixes.  They  are  either  inflectional 
or  derivational.  The  latter  alone  will  be  considered  in  this  chapter,  and 
although  the  number  of  them  as  given  here  is  rather  small,  Timucua  forms 
a  much  larger  number  of  them  by  combination.  To  define  accurately  the 
functions  and  origin  ot  them  all,  is  what  a  full  grammar  of  this  Floridian 
language  will  perhaps  one  day  be  able  to  give. 

-ba,  nominal  sufllx  :  hiyaraba  lion  ;  nariba  and  naribua  old  (of  persons  ; 
from  na  ariba)  ;  hibe  louse  ;  soba  meat,  deer-meat. 

-bale,  identical  with  -male,  Proc.  1878,  p.  497. 

-bo,  verbal  suffix  forming  transitive  verbs :  tinibo  to  pierce,  perforate  ; 
iniso  and  inisobo  to  make  somebody  work  ;  aboto  and  abotobo  to  beat  with 
a  stick  ;  orobo  and  oroboni  to  cure,  heal,  to  treat  for  sickness. 

•cha,  -chi  suffixed  to  nouns  is  not  a  real  suffix  ;  it  is  the  relative  particle 
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cba,  hEWba,  "llie  one  who,  those  who.  ihni  whicli;"  chulllfl-c^ulUQ«^^o^l^^B 
Jnj-ciao  or  totom  ;  cam  yacltlniLilu  sUe  limt  vm  boru  with  a  brotlii-r,  i^^B 
female  of  twine,  yn  being  tUo  pruiioun  ih^;   po-cho,  and  kucbi-iM-c^^B 
somebodf ,  Anybodj,  lit."  tbeonc  wlioisbom  i"  cla-pii*clia  tlie  mcnibcra 
of  one  Annily,  lit,  "  tUose  bornyouug  togetlier." 

-co  in  isiioco  to  cause  to  bleed ;  -co  is  a  vertnl  suffix,  hut  ronstty  ocnir- 
iu  coinbloatlon  with  otlior  suffixes  and  baa  a  factitivv  or  i^iuttire  ftiautioa  .^M 
icbi  cnid:  ibioe-ichicosa  to  llirow  bilo  colil  wnlar;  nfata  chestnut:  aliib^^ 
cosl  to  gather  cbestnnts  ;  isi  blood  :  isitoco  to  cause  Ui  bloed.  -oo  also  oc^* 
curs  in  pamcusl  hend-chlef.  This  suffix  seems  to  bu  merely  the  dgn  i=^^ 
the  objeetivc  case,  here  incorporated  ialo  the  verb. 

-fa,  nominal  suffix  :  cbufu  liver,  cliorofa  jay,  atofii  owl :  ituhu  to  abua*^^ 
Ijewitch  :  itufa  conjurer.  This  suffis  probably  alternatea  wiih  -\m,  -fi,  sol  -  -• 
also  with  -hi. 

-htkQl  expresses  the  Idea  of  cessation,  discontinuance,  and  is  in  fact 
verb ;  when  connected  with  other  verba  It  serves  as  a  sort  of  auxiUar 
verb,    (ni)  he-bani-manibt  I  shall  cease  to  ent,  I  will  not  eat. 

-bt,  -Ic,  nominal  suflli :  ilelu  uncle,  so  called  by  nephews  -,  undo  o 
fathers'  side  :  cumele  heart ;  iqila  sick,  disused ;  apuhulik  buzzard,  crow  ^ 
eqc,  equela  day  ;  tola  laurel ;  anoquela  lineage,  kinship,  pedigree. 

-leai,  •Icairo,  ver1>al  suffix  cipreaslog  the  idea  of  to  beeomt,  to  begin  t«  it: 
-si  being  causative,  -ro  pointing  to  proMblllly  and  ftiture  time;  -la  Menu 
to  have  the  power  of  verbifying,  like  -si.  Chrialinnoleslro  to  become  a 
Christian,  holiktnlesiro  to  become  chief  muenolcslro  to  receive  a  tuuna  .- 
lit,  "to  begin  to  be  called,"    abotosiro  to  receive  blows,  to  gel  beailcn. 

-mi,  verbal  suffix  :  ene  to  see,  enemi  to  discover,  And  out. 

-mi,  nominal  suffix  :  uanem!  ]>erpetual ;  adv.  always ;  nocouti  true  ;  ha' 
Bomi  thoae  belonging  lo  one  lineage,  clon-peuple. 

-dI,  nominal  suffix :  Ichinl  nose,  noairila ;  Ibl,  ibine.  ibino  water,  lake  ;  lie 
to  cat,  hiuL  tobacco  :  the  word  fur  lubncco  is  in  many  loiliau  limgiu^cs  a 
derivate  of  lo  enl,  because  the  smoke  is  often  swallowed  l>y  the  natives. 
mclenl  petticoat. 

-ni,  verbal  suffix  :  liani  to  cease,  stop  :  hanint  lo  neglect,  orobini  Id  go 
to  (ionfeaaion  ;  orobo  and  onibonl  lo  cure,  tri;«l  in  sichnesa  ;  suquoiii  to  nib 
oneself  with.     Icosinl  to  altercate,  qaarrel;  ponatoooinn:  puution!  to  bring. 

-no,  -pu  nominal  auffli,  also  found  in  panielples  of  the  imasivo  :  Ituhu  U) 
pray,  Itubunu  prayer  :  hebua  lo  ape^ik.  hebiiano  word,  saying,  diecuurge ; 
pacano  aubaoqueni  to ;  plleno  lungs  ;  ahonu  youn^; :  lunino  rainltow. 

-no,  verbal  suffix  ;  poua  to  cojoe  ;  ponono  lo  reiuro  to ;  bobooo  lo  hc- 

•ra,  -ro,  nominal  aufflx  :  aba  rualie,  abara  maiie-fleld  ;  Itori  late,  poate- 
rior ;  hororo  rc<l  owl ;  jufere  fish-catchcrr's  wicker  iiaskct. 

-ai.  verbal  suffix  :  anttacosi  lo  gather  cliustnuu  ;  otosi  to  wbUtlH  for  Is  it 
eloQT)  ;  iCHsini  to  altorvale.  quarrel ;  niponosi  lo  return  los<>n(ib«Iy  :  Ibl- 
nese  to  balhf  ;  nulasi  to  tickle, 

e  suffix  ;  uqe  rain  :  uqiiiso  In  produce  min  ;  iuusi  and 
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inosobo  to  cause  to  work,  to  work  somebody  ;  ituhu  to  pray :  ituhusu  to 
cause  to  pray,  to  let  pray ;  uquaso  to  give  to  eat ;  coso  to  make,  produce  ; 
moso  to  make,  cause  ;  iquaso,  iquase  to  scream,  cry ;  inibiso  to  drink  to 
excess,    he  to  eat,  heso  to  make  eat 

-so,  nominal  suffix :  he.  heno  to  eat :  honoso  deer,  antelope. 

-ta  nominal  suffix,  forming  (1)  nomina  acti,  and  other  terms  :  hibuata  say- 
ing words,  ceremonial  terms  ;  uquata  body,  flesh  ;  afata  chestnut  ;  aquita 
maid  :  ibinc  water :  hibita  river ;  pequata  bondsman  ;  hulubota  maize-ear. 
C3)  occurring  in  participles :  eta  baluta  a  woman  after  confinement ; 
ibiritaa  female  during  her  period;  nimota  for  na  emota  being  hunted; 
ene  to  see  :  na  eneta  a  seer,  one  who  sees ;  beta  nacuta  adv.  immoderately. 

-ta,  -to  forms  transitive  verbs :  abo  stick,  aboto  to  beat  with  a  stick  ;  isi 
Uood,  isito  to  cause  to  bleed  ;  sumota  to  tinge,  rub  oneself  with  ;  huta  to 
cohabit  with. 

Conclusion. 

A  retrospective  view  upon  all  that  could  be  gathered  to  this  day  con- 
cerning the  structure  of  the  Timucua  or  Atimoke  idiom  shows  it  to  be 
remarkably  simple  as  far  as  its  phonetic  structure  is  concerned,  but  intri- 
cate in  its  morphology.  Its  syllables  consist  either  of  one  (long  or  short) 
vowel,  or  of  one  consonant  followed  by  one  vowel.  When  exceptionally 
two  consonants  are  joined,  some  vowel  must  have  been  eliminated.  The 
r  seems  to  be  a  real  trilling  sound,  and  not  a  graphic  substitute  for  some 
other  sound,  for  it  alternates  with  no  other  sound  but  with  1 

This  elementary  syllabi&m  impresses  its  character  on  all  the  morphologic 
features  of  the  idiom  ;  roots,  prefixes,  suffixes  are  monosyllabic,  or  if  poly- 
syllabic, the  suffixes  at  least  can  be  proved  to  be  compounds.  A  vocalic 
character  is  imparted  to  the  language  by  this  elementary  syllabism,  but 
whether  the  idiom  was  tonoroua  is  still  an  open  question,  the  solution 
of  which  depends  on  the  fact,  whether  the  vowels  were  pronounced  clear 
or  dumb.  Xo  doubt  the  Timucua  dialects  showed  some  differences  in  this 
particular  among  themselves. 

The  language  is  thoroughly  synthetic  in  forming  the  voices  of  the  verb, 
possesses  an  affirmative  form  in  -la  and  a  negative  form  in  -ti,  and  verbals 
as  well  as  participles  are  formed  by  suffixation.  Its  synthetic  structure  is 
also  shown  by  its  numerous  array  of  derivational  prefixes  and  suffixes  (in 
this  respect  Timucua  is  polysynthetic,  not  synthetic  only),  and  b^a  set  of 
postpositions  and  case -postpositions  affixed  to  the  noun.  A  possessive  case 
does  not  exist ;  possession  is  indicated  by  a  possessive  pronoun  added  to 
the  sign  or  term  of  the  proprietor,  or  by  placing  the  latter  before  the  thing 
possessed.  The  other  nominal  cases  are  not  made  clearly  distinct  from  each 
other  by  their  postpositions.  The  synthetic  character  of  the  idiom  is 
shown  also  by  various  suffixes,  which  serve  to  form  a  plural  in  the  noun 
and  in  the  verb,  and  by  others  which  impart  to  the  verb  a  modal  or  a  tem- 
poral character. 

Timucua  is  analytic  in  not  incorporating  the  subject  pronouns  into  the 


▼erb ;  Ihejr  are  piaeed  dther  before  or  eller  tito  'inerii.  OeoeenM&g  '^^ 
object  pronooiis  the  eTldence  on  band  !■  too  eofuity.  The  noeiiiiel  olifScet 
can  beoome  inconxnated  into  the  Terb^  bat  this  is  ool  done  v^iilariy. 

The  language  has  two  relative  or  demcmetmtive-idatiive  fiioiioaiik.  Iia<c3ift 
(oha)  and  aca,  whidi  hdp  In  a  great  meaenre  to  dtongafe  the  intrieai^  of 
oonstroction  and  prevent  the  langoage  ftom  beooning  too  **paTtlcipieil" 
The  nnmber  of  coi^anolionB  aeeme  to  be  rather  emaU,  and  in  this  raspeek 
the  language  Is  &r  ftom  bdng  analytie. 

Themostlmportantqaestlonof  morphology  to  be  deci^dbjoveijr  Ui* 
giiist  who  giTes  a  grammatlc  sketdi  of  an  Idiom  to  the  woild,  ie'wti^tliBr 
the  Idiom  possesses  a  real  Terfo  or  not,  the  Terb  being  typical  of  iho   trna^ 
gnage  itself    For  the  'Hmiiaia  the  answer  Is^  that  the  Yerb  Is  n^ttat^r  a 
real  verb,  nor  a  pnie  noon,  bnt  a  noon-verb.    It  Is  tnie  that  the  plotvml  ii 
formed  In  the  same  manner  and  by  the  same  sni&zes  In  the  noon  and  lam  ^^ 
▼erb,  as  we  find  it  done  also  In  the  Maya  fiunlly ;  It  Is  tme  that  nip  real  0ob- 
Ject-case  exists,  and  therefor  no  veal  case  for  the  direct  direct  tithmx'm   ^ 
the  nominal  pos^iosltlons  bdng  originally  of  a  loeaSiM  chanMSter»    ^^^  ^ 
seems ;  It'ls  trne  also  that  s^end  relational  snfiUes  of  noons  rep^it  xMm^^' 
selves  in  the  verb.    Bat  the  sobject-pronoans  are  by  no  means  IdesmtS-csl 
with  the  possessive  pronoons  of  the  noons  and  partldiples»  some  of  isrl^^^ 
are  always  sofflzed,  not  prelxed  to  th^m,  and  though  the  vMb  doefl» 
Inflect  for  person,  it  Inflects  for  tense  and  mode.    The  verbal  forms  w 
correspond  to  our  finite  Terb  are  namina  agentU. 

The  result  is  that  the  verb  of  this  peninsular  idiom  is  a  mixed  pro^^  ^^' 
lion  between  a  real  verb  and  a  noun  used  as  verb ;  it  is  a  noun-verb,  ta*-^    ' 
ing  a  middle  position  between  the  finite  Indoeuropean  verb,  and  the  ft-^^^*^ 
Algonlcin  and  Creek  verb,  both  of  which  are  nomina  aetionie. 

Tlic  nature  of  the  texts  makes  it  difficult  to  find  out  whether  thero 
sul)stantive  verb  to  he  or  not,  and  therefore  we  are  still  in  the  dark 
cerning  the  attributive  verbs.     However,  the  existence  of  a  verb  to 
very  improbable  ;  it  is  often  circumscribed  by  the  article  na.    Adject* 
used  attributively  are  sometimes  inflected  with  the  same  postpositions 
noun  which  they  qualify;  sometimes  with  other  postpositions,   whil 
other  times  they  show  no  inflectional  endings  at  all,  which  proves 
tliey  were  then  considered  as  forming  one  term  with  the  noun,  which  t^ 
qualify.     They  always /o/iotc  the  noun,  unless  used  predicatively.  ^_^ 

The  incorporative  tendency  of  the  language  has  been  spoken  of  abc::^^^       . 
It  is  not  very  prominently  nor  frequently  put  to  use,  and  most  sentence^^     _  ^ 
not  show  any  trace  of  it ;  but  it  existe^  and  this  fact  is  enough  for 
direct  our  Judgment  concerning  the  nature  of  this  southern  idiom.   Subj 
pronouns  and  some  of  the  adverbs  are  not,  but  most  other  parts  of  8| 
can  become  united  with  the  verb,  or  among  themselves,  into  ''collecC^ 
terms,",  which  are  so  instructive  for  the  study  of  agglutinative  language 
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SELECTED  TEXTS. 

Questions  Addressbd  to  tiik  CniKra. 

llolalataa  huefa  gechiaoma  eantelii. 

(Pareja's  ConfeMionarlo,  !enf  183  v.— IM  i 


ynii  extict  more   tribute    or  Andtut"^    cuuiulciu     hucliibupDO 

other   lutU'les    from   your  Bubjecls  hoclii  icIiusubiiiHCo  clirifitianolRnaye 

rhan  you  were  formerly  in  tlie  liabit  ofucaiuia   ysmula   harhimn  osoaro- 

or  doiDiiT  Bota  DichusiinBi-a  mob!  clio? 

Did  you  exact  the  Inborordny'a  Ano  pequnluye  laosnlmtcquii  ha- 

work  ftoiH  those  wlio  work  for  you?  clitlohi'coycrelmiittiwyolehecoqueiie 
hocbi  uquabi  chol 

Did  you  employ  your  auUjiicts  at  Ano    ptquaiayy    inosobo    cbique 

some  work,  so  tliat  Ihcj  inlased  the  Missaleno  baal  ntob)  ! 
holy  mnsat 

Did  you  order  [them]  to  work  on  Itimilenoye    iuiisobale    masetiquu 

feast  days  williout  the  priesla"  per-  felacatiqua   fiesta  equelama   inosobi 


mitt 


Did  you  order,  that  do  nac  o|ien  Ano   mlsniDa   lluhutcllma  avoho- 

tlie  corn-crib  or  njipmncb  it.  unlcaa  pHbnina  iqinolubeluqstc  mobi  cbo'! 
tlie  ftinjurer  has  pre'iiitisly  eaUt  Ilia 
prayers  over  it? 

Dill  you  (brbid  to  eat  of  llie  new  Tapolnlntcaqe  nyn  bono  locnco  lO' 

maize  or  other  netv  fruit,  before  tlie  coqe   uquaca  uno  midtniiii  beleilleta 

oinjurcr  lias  tasted  it?  hcqeqcre  benolebabelu  nmlabi  cliot 

Did   you    Jesign    that  weddings  Anopira  comeleta  niamute  nata  hi- 

■bould  take  place  to  tbe  benefit  of  buiisl  mota  rlroma   uacunatu  hibuu- 


the  Indians  wrtliout  giving  a  share 
to  the  prisst  1 

Did  you  pnnecnt  In  [your]  slaves' 
sleeping  together? 

Do  you  keep  any  negro  slave  ns  a 
mistreasT 

Did  you  consent  tliat  some  people 
of  yuur  village  recite  incantations 
over  some  herbs? 

Dill  you  cause   aoy  conju 


somata  mueubi  cbo! 

Atcco  anoco  fastaqu  oalu  nianlbi 
Aiemlmaqua  iulliinii  ehti  moeobl 

Hicaye  ano  aiye  nquata  ituhu- 
teco  hibuataqe  naie  naquuoia  hanl' 
mate  mauibl  cbo? 

Nuqiieooco     biicbiliuoiio     teraco 


*  for  something    cbebeiiue  yalacosobi  cbo  J 


An«r  eating  bears'  meal  did  you 
ask  for  drinking  from  anotbor  shell, 
leal  you  would  fall  sick? 


Ara-heie  loumama  aacuuuma  nina- 
cusi  clil  caqe  taoni-lietc  iiinacuqe  oi- 
qilabosohabele  nacnnu  eyo  qocudu- 
lobaue  moaoliicho? 


Qatachet.]                                              ^^  [Feb.II^      *• 

To  preclude  young  women  from  Ela   nia   muquano   iquimi  iquiti      ^2 

dancing  did  you  have  some  of  them  mosobota  hachibueno  nabalusobota      -^ 

insulted,  or  inflicted  punishment  on  mosobi  cho? 
them? 

Early  in  the  so  wing  season  did  you  Echerosota   ano  miso   marecama        « 

cause  six  old  men  to  eat  [a  pot  of  frit*  hesobl  oho  Y 
ters]? 

Just  before  becomin;;   chief  did  Holata  ichi  qihabeleta  taca  chaleca 

you  order  a  new  fire  to  be  made  for  alataitoritaelamarecahutanolehaue, 

six  days  in  the  cottage,  and  to  have  acu  tolalehecote  hachibuenolehecote 

it  closed  up  by  laurels  or  other  things  ?  viro  pahama  naquiluta  mosonolehaoe 

mobi  cho? 

Did  you  desire  the  chiefs  death  Nihitaruqe    honihe     holatalesiro 

to  succeed  him  ?  manibi  cho  ? 

Having  fallen  sick,  did  you  con-  Chiquilabotanimano  paha  chaleca 

struct  a  new  house,  declaring  "  Here  ucunuleqe    fata   orohinihale  caqua 

I  shall  live  and  die ?"  fanomano  ninihihauele  mobi  cho? 

Did  you  order  laborers  to  be  pun-  Anoco  inonino  namoquatima  ma- 

ished  so  as  to  have  their  arms  broken,  ha    ine   eyo    nayuricomita    chacali 

not  for  the  sake  of  work,  but  for  be-  carema  tuchemaca     mo  chl   aboto- 

ing  angry  ?  moque  yabi  vichubi  ? 

For  what  other  reason,  but  for  be-  Anoco  ineca  lub:i  tioote  hochie  yu- 

ing  angry,  did  you  have  anybody  ricono  yebueta  iqimileqe  ineco  na- 

punislicd?  hiqe    abotosiro-manda  quosta   nasi- 

sobi  cho  ? 

Indian  Phoonostications  and  Pagan  Ceremonies  Still  in  Practice. 
Anopira  Jiaehicare  mnomite  hUinacumeleno/nateqiisne  cnntela. 

(Confessionario,  leaf  123  r.  and  v.,  124  r.  and  v.) 

When  somebody  wjis  crazed,  did  Isucu  echa,  hebuatema  nocomile- 

you  believe  [his]  words  would  be-  minda  bohobi  cho? 
come  true  ? 

Did  you  l)elieve  that  it  was  a  sign  Hachipileco    cacaleheco     chiilufl 

of  somebody's  arrival,  or  tliat  some-  eyolehecote    nahebuasoti\,    caqueni- 

thing   new  would  happen,   when  a  haue  qestela,  raoU\  unayaruru  cate- 

jay  was  chattering  to  another  bird,  mate,  oiquenihaueqe   intela  uianta 

and  when  my  body  was  trembling?  bohobi  cho  ? 

Did  you  believe,  that  by  making  a  Ano  iqilabamabuetaleqe  tac:\  cha- 

new  fire  in  a  separate  spot,  the  sick  leca     arccotana     l)aluhauclc-manta 

would  recover?  bohobi  cho? 

When  you  were  sick,  did  you  have  Chiqilabotaqe,  taca  chaleca  nalasi- 
a  fire  (candela)  made  separately  so  noleliauc  bono  intico  taeama  echeqe 
that  ihey  may  (X)ok  victuals  to  be  your  ninihihauela-manda  mosobi  cho  ? 
food,  tor  otherwise  you  would  die  ;  yanacu  ano  eyocobueta  motaqe  bo- 
did  vou  believe  in  ibis?  hobi  cho? 


WhOD  ft  woinuD  nus  iii  Iravall,  did 
yuutblnkil  sinnil  lo  nppruiicli  tlie 
fire  iluuibre)  Just  buniingf 

Did  yuu  coDU-'ot  thai  a  berb-doctor 
BliotUd  cure  you  by  reciUog  over  you 
deoiuniuc  words? 

Did  you  off«r  to  tbia  purpose  al  llie 
door  of  tbe  house  lliB  miiize  lo  Ibo 
Devil.  MS  you  wore  iu  ibe  liabil  of 
dvlag  before?- 

The  ceremnny  of  the  laurel,  per- 
formed lo  [Berre]  Ibe  Dtjmou,  did 
you  pctform  ii ! 

[Whoo  collecting]  iicorns  or  other 
Gruits,  did  you  nut  eal  the  fint  [gatb- 
ered]T 

When  ligbtuingB  struck  into  the 
clearing  |  ro(;«)  ur  maize- flcld,  did  you 
nut  eat  of  it?  and  did  you  advise 
(inybody  not  to  eot  of  M 

Did  you  adTiBB  not  to  enl  the  flrsl 
aai?^  of  r.bo  newly-cleared  field  1 

Wlien  the  water  is  flooding  the 
new  flsh-pond  and  the  flrsl  flsb  is 
cau|;bt,  did  you  order  not  to  llirow  it 
Into  hot  water,  lest  do  others  would 
be  caught  T 

Did  yon  pinro  Ihe  first  fisli  close 
10  it  (Ibeuew  fishpond),  to  make  come 
■  large  quantity  by  the  next  tide  t 

When  flimdinga  new  flsb-imnd,  did 
jnu  desire  ibat  Ibe  conjurers  pray 
over  il,  iK'Heving  that  many  more 
flsh  will  enter  ii  t 

(Same  sentence,  the  inland  ti^rm 
pug*  "weir"  being  subsiiiu tod  for 
IfibiJii  used  on  the  coitst,) 


Vilu  tacaco  inti  uqu&la  ibirelaco- 
co  inii  uquala  quosobi  chot 

Isucuma  cborobonima  hiti  bebu- 
ala  lluhuta  clioruboqe  naie  mani- 
bi  choT 

Tapolama  ueucbiia  casoln  hitima 
tacatosibtniujechu  uiiquusulii  dioT 


Tola  unucbua  nacaquil>in.it|ecliu 
naquosobi  clioT 

AbHDO  calanis  qibmnate,  hochi- 
buenu  eyo  calama  qibemuie  inli 
uquabiclio? 

Piletna  numa  licliunnia  nubotoqe, 
tapoluniano  intl  uqiiabicboT  ynnacu 
ano  eyo,  inti  uquiisola.  mosohi  chol 

Auam  c1e  tn|>olamu  ecano  qlbe- 
mano  Inti  uquala  mosobi  clio  I 

Ichnli  ele  irilmsobinaco.  cnyuma 
ubuala  qibenco  inebisonolchubetile 
cuyunia  naqua  ubuahauelile  naquo- 
saliqua  iiimaca  mobi  ehol 

Cuyu  ubunta  qibenco  yuquisotani- 
qua,  cuyu  a  rota  ubuabauele'mania 
quosobi  cbo? 

Ichali  ele  iriliosota,  hit!  bebuano- 
mani  iiuliusinoleqe  ububaiiele  man- 
ibi  chu!  yanacu  itububi  cboT 

Puyectt  quibinnco  hiti-hebuano- 
mani  Itubiisinoteqe  hubuahaucte 
manlbi  chof  yanacu  hoqua  itiihubi 


(Co.i 


ionario,  leaf  137  v.) 


All  the»o  tlijngH,  all  these  abuies, 
tlia  trembllDgs  of  tbu  l>ndy,  the 
omens  fhim  the  birds,  fnmi  the 
IWMis,  noihUig  of  lliciu  must  lie  be- 


Una  carcmaqua  hachlbueno,  care 
nayalacota,  caquo  niliaueyataln  muc> 
nuniate  isticoqe  nnraota  bohonolp  bi- 

tiuiH      chislfiotamant)     iHibatiquuni 

hH(.'ll(C?). 


492 


To  MAtlBIEU  Prople. 

(CaafL-ssioQnrio,  Icftf  308  r.) 


'  iftb-n 


Iniliimiina  Inibatt  cuuiolesu  Inti^K^A  li' 
Dlnco  nnbe  v-  niila  miinlbl  cli<»1  "* 

Iniliiinltna  licliaanoleliocii  ininn—  ■■_m  ' 
leheco  mualimt  na-iaticoaobi  iquiii—  k  J. 
moBDtA  hobualil  flio  ? 

Siqulsunayc  mnhn  em  tinioqilv  -^^  l| 
rniDo  cumalebi  nincAguH  ns-InU—  •^^' 
nasiql  puents  honncliiiic  Itolit  dai-uiit^c  n 
ombSetilunn  c1i!(ioiitt  luU  nlihnU-  .^^^  , 
biil>e  nnie  tnnnibi  dm? 

ggB!w^)>lrtww  '  ■wWyiliifciinrM  nn 


IMd  70a  mupaet  your  coagort  or 
■onw  vldud  action  t 

Did  70a  ontnge  JO&r  consort  by 
■flhMilin(  tenu,  by  lotulis.  b;  scoff- 
ing, or  by  laying  twida  on  ? 

Havo  yon  gratUed  too  mucb  ihe 
dnlraa  of  yonr  am;  allowing  them 
their  own  will  witfaont  punLshmcnt 
and  correctton,  and  Icnving  tlicm 
Uieir  UbertyT 

Did  yoD  cximmit  tbal  yonr  aon  or 
othera  of  yonr  bonae  act  in  a  Uirba- 
lent  or  knaTiih  oannerT 
'  Did  yon  give  jm  longer  to  aat  to 
yonr  hnaband.  and  did  yon  nut  aOt 
npon  hie  command  T  haatoobl  efaof        .     '- 

.    (Beretbllom:  Hare  yon  not  manlerad......PB>a.  tSI&Pf-^} 

Misdeeds  to  bk  ooxtusbd  to  the  Fainr  omlt. 

(CaUchlsm,  leaf  83  vereo  to  84  Tcrso.     In  the  OTiginal,  ibis  article  i»  »»-^=  -"'^ 
divided  Into  psmgmpbB  or  eectiooa  as  bere.) 

Hoao-melomano  pllanileqe  nabe       The  Bhull  of  the  ocean  open*  ever)C_  -*  ^ 

cbaleqe  quencma  liayanila  ebetoqe  night  and  every  morning  to  recriti*    ^** 

ibatna nahabosoqc mosotequarebama  the  dew  from  the  sky,  wherewiit<-''~ 

nahitanima  ;  naquentequa  elasosiqe  the  pearl  congeals  In  It ;  the  pearK^'*^'*^ 

nimambi    miciiuqui    mosilenoniBno  locks   Itself  in.  when   the  sun  I 


leba  niaoibi  michuqui  mo- 


and  the  day  lias  advanced,  anff*  «*"" 
simano  hecate.  preserves  its  natuinl  heat  (y  vieo^**"' 

escalentando],   and   so  that  it  majtf^^^ 

1)6  eeen  arierwards  by  all,  it  lock^^** 

Itself  In. 
NaquI  monihanemano  inlheli  Inl-       We  likewise  most  manifesl  oam  m^""' 
nomile  aticlilcoto  orobotemaqua  oro-    shortcomings  only  to  the  confsnia^C  ^^^ 
biota   naahosta   mosoolbauele   caql    priest,  as  to  a  Ticarioua  person  foV^^^^^ 
ano   orobotemano   lesu  Cbriatoma,    Jesus  Christ,  and  to  none  else. 
na  ichiqltecbnle. 

Naquc  nihauequentelatiarabamo-  Many  are  doing  Jn^t  the  oppcsit^*'-'^'' 
simano  isticoma  Inia  nabo  nabomota,  of  this  ;  those  who  glory  theuiselve^^^** 
oaquosonole  betiraane  na  anolatema.     when     acting    mlscbtevonsly    toc^^^" 

praise  tbemselrea  <hi  aoconnt  of  iM— -'^ 

sins. 


880.]                                                         493  [GatMfcet. 

Nahitela  naqueneraa  Esaias  :  Is-  Of  these  people  says  the  prophet 

inimano  namotemano   mine  istico  Esaia:    ''Peccatum  suum  sicut  So- 

lino  mimaqua  na-iribota  hebuata  ne-  doma  praedicaverunt. "    They  have 

tcare  chienta,  Sodoma  hicayayima,  praised  and  publicly  exhibited  tlieir 

noma  isomoni  michuqui  mosotema  sins,  like  those  of  Sodom, 
ahitela. 

Naquenema  hanta  eyobeta  taano-  That  the  sinner  should  reveal  his 

inomano  unabine  yuchinoma   ela-  sins,  unless  while  confessing,  seems 

ire  chieta,  halifonoma  nan  tela.  to  be  against  nature. 

Gatomano  piaha-manda  ayahibua-  Cats  will  hide  their  excrements 

oma ;  piteta  nuqua  ecate  hachipile  and  cover  them  well  [so  that  they  do 

lemimano,    yuchi    nilie    mosima,  not  stink  nor  smell  bad  to  others], 

pimimaqua    nacuquete    una    oquo  and  all  animals  cover  themselves  by 

uchi   namotemabeta,    na-iqilabono  their  tail ;  and  people  who  have  any 

ahitemano  isucumnqua  nahiabosota  ugly  infirmities   conceal   and    hide 

yomano.  them  from  others'  sight,  except  from 

the  physicians  who  are  to  heal  them. 

Chiqesta  mosote  quentemano  ini-  All  this  teaches  us,  that  sins  must 

eti  ininomlleno  eyomano  ;  chiqesta  be  covered  and  concealed  fVom  all, 

tichicolo  isucumaqua  sacerdote  in-  save  from  the  spiritual  doctors,  to 

^ma  toloba   ajosta   na-orobininole-  whom    they     must    be     confessed 

auela.  openly. 

Naquenemano  ano  yaha  mosimano  Sinners  must  not  be  like  monkeys, 

liheti   ininomima    yucheti  elacare  who  show  themselves  nude  to  all, 

iota.  without  shame  or  bash  fulness. 

Acu  caquenta  nabalu  hache  itimi-  There  are  people,  also,   who  di- 

nomamotanimatecaniraaselamota  vulge  not  only  the  sins  which  they 

ibeta    nabonta    na-anoletema    na  have   confessed,  but  even  the  pen- 

tela    quosonolebitila    Sacramento,  ances,  which  they  have  endured  for 

I'-orobininoma  nabcna  sabata  iso-  them,  and  in  this  manner  almost  ex- 

>la  naquenema  intila.  pose  to  mockery  the  Sacrament  of 

the  confession. 

Miscellaneous  Queries. 

(Confessionario,  leaf  210.) 

Pahamico  anomileheco  an»)  eyole-  Did  you  permit  any  married  or 

ecote  quenema  inibati  intaqe  nate  other  person  to  have  sexual  inter- 

lanibi  cho?  course  in  your  house  or  elsewhere? 

Inihiminco  ano  eyo  napatabohero  Did  you  consent  that  any  one  have 

laninoma  nate  quentahaue  manibi  connection  with  your  consort? 
tio? 

Niaco  obachamisibi  cho?  Did  you  kiss  a  woman  ? 

Chuqua  ?  How  often  ? 

Niareqe  chuquareqe  ?  How  often  each  woman  ? 

Caql  nia  hutanaye  inemimano  ano*  Are  there  any  mothers  among  all 

licote  hutabi  cho?  those  with  whom  you    had   inter* 

coune? 


mi 


ukuU. 

Csql  aqnltulqfl  Mftriaaooiio  chle^ 
oosUT 

Wiw  (b)MililbaeBotan  titaimlMra 
t^MHiMt*,   gradimite  n>cniaoU<|« 

ifOBOtll 


IcifSD.) 

I  apcnk  with  tUe  Virgin  M«ry. 

Who  i»  lUe  Virgin  Mrwry  T 

e  grenl  iiuean,  ricb  in  all  V 
13  anil  graww;  Ihe  trno  mother  n 


nooosl    DkMriiiNBtiiA    QikI  slie  is  called, 

Where  ilMfells  this  grand  quceo  f 
Wliy  la  lie  called  OodT 


Because  he  seee   all  tUin^  not  ■. 
I   ihpm,    he   being  ih  * 


.  Oaql  mliaqiu  IrnotiMNNW  ohUr 
CO  UbouiteT . 

lateT . 

Nanftcn   luwhlbaMie  o>nii&  b^ 
enato  ntqelMiito,  anmwBf  WJBmB 

qnaneqiuiBiiiflaaofBlaUbMbUKMBft     powerrul  ruleroralUbingsin  heivei_-^ 
ouanwfMqiHnU  hMwrowiteww  au-    utd  on  eartli. 
■me  ona  Dlorito. 

Dios    itimi,    Dltx    qtombaa   IflH)        God     father.     GinI'b    son     Jesa* 
ObttaM  JujOa,  BSEdriM  taUOmalB.        Clirist,  and  the  Hi>1y  Spirit. 

AuoqlanamatBDlodf  Isilie  FmherUudT 

0,  Diodla.  Yea.  lie  is  G>A. 

QuiemlleDomate  DiosiT  la  tbe  *oa  Ood  T 


(Catecblsm,  page  37*.) 


Uime  una  oqanmim&no  hacha- 
quenla  taqualamaimfnye  t 

Nanacu  una  oqaomano  utinnleno 
divinidad  muenomacMinta  yaliota 
faycla. 

NlUinirna  liachoquentaquere  tabu- 
ate! 

Acuyano,  hachequeniqe  Chriatia- 
nolehata  mote  cUo! 

Mine  Bioai  maqua.  inoBtaniqaa 
QUma  abo  oralionoma  nimibero  ni- 
mandaqe,   Clirlstianolesiro   nt    ma- 


Td  which  Btat«  did  bis  bodj 
inaln  when  In  the  tomb  T 

HU  body  wu  nailed  with 
Qodbead  Itaelf. 


In  wbicli  maoaer  did  he  rise  from  * 
tbe  dead? 

Furthermore,  wbf  do  yon  declare  -^ 
that  you  want  to  become  a  Cbriatian  ! '' 

That  I  may  serre  Almighty  Ood, 
go  to  Hearen,  and  that  there  tbec 
glory  may  be  conferred  apon  mes. 
tberefore  I  want  to  be  a  Ohrbtka. 


/ 


MBD.]  496  [QaUohet. 

Address  of  Thanks, 

Sent  to  the  King  of  Spain  by  his  Lotal  Sctbjects,  the  Chiefs  of 
THE  TiMucuA  People  ;  dated  the  28th  of  January,  1688. 


Shortly  after  the  revolt  of  the  Indians  of  the  northern  part  of  the  Flori- 
dian  peninsula  against  their  Spanish  governor,  who  attempted  to  send  some 
of  their  number  to  the  rames  in  the  West  Indies,  and  after  the  inroad  of 
the  Yamassi  Indians  into  their  pueblos  (1687),  the  loyal  Apalache  chiefs 
sent  a  letter  of  explanation  to  the  Spanish  monarch,  dated  Apalache,  Febr. 
15,  1688,  and  endorsed  by  the  Governor  Diego  de  Quiroga  y  Lossada, 
"Capitan- general,"  on  April  1,  1688;  the  Timucua  chiefs  sent  to  him  a 
loyalty  address  bearing  date  of  Jan.  28,  1688.  The  vidimus  of  this  letter 
states,  that  it  was  "escrita  de  todos  los  CaCiques  de  la  timucua,"  and 
translated  hy  Fray  Francisco  de  Rojas,  a  Franciscan  of  Santa  Elena  Prov- 
ince, interpreter  of  Timuquano  in  the  city  of  St.  Augustine  and  "ministro 
de  los  naturales,  etc."  This  remark  of  the  translator  is  dated  February  17; 
the  vidimus  of  the  magistrate,  '^Alonsso  Solana,"  is  dated  February  21, 
1688. 

The  Apalache  and  the  Timucua  letter  were  published  in  fac  similes  of 
the  original  documents,  with  printed  Spanish  translations  and  vidimus,  by 
Mr.  Buckingham  Smith,  in  an  undated  (1859)  folio  edition  of  nine  leaves, 
and  printed  in  fifty  copies  only. 

A  copy  having  no  printed  title  is  in  the  Library  of  Congress,  and  from 
this  I  have  reproduced  the  text  below.  Leclerc  mentions  the  publication 
of  Mr.  Smith  in  his  ''Bibliotheca  Americana,"  Paris,  Maisonneuve  &  Co., 
1878.     8°. 

In  my  English  rendering  of  the  address  I  have  followed  as  closely  as 
possible  the  corrected  Timucua  text.  The  vertical  bar  |  shows  the  end  of 
each  line  in  the  text  of  the  original. 

Readers  will  remember  that  only  the  **Text  of  the  Original'*  and  the 
*' Spanish  Translation  of  1688,"  are  reproductions  of  what  is  left  to  us. 
The  original  is  worded  in  a  dialect  differing  in  some  respects  from  that 
found  in  Pareja's  books,  and  was  written  some  eighty  years  later.  Where 
we  find,  e.  g,,  lahacu,  bota  in  the  address,  Pareja  would  use  leheco,  mota. 
The  queer  orthography  of  the  original  prompted  me  to  attempt  a  more  cor- 
rect reading  of  it,  and  this  I  have  sought  to  reproduce  in  my  English 
translation. 

At  the  head  of  the  letter  stands  the  sign  of  the  holy  cross,  and  in  the 
original  it  is  repeated  where  the  C  stands  before  reiheca.  Every  C  of  the 
text  is  written  as  a  capital  letter.  The  i*s  have  all  long  oblique  dashes  over 
them  (i).  In  the  term  namonimanibotela  the  nam  is  erased  in  the  original 
with  ink.  Numerous  difilculties  still  encamber  the  fbll  noderstanding  of 
this  interesting  missive. 


■ 
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SpanUl  rruiflnfioi'  "f  1083. 
t 

Al  Rey  nro  SeSor 
Slemprc  einos  iMo  viisaIIoh  de  Y. 

■  K.  pt^ro  iignrn  con  mejor  nwjon  y  ilu 
tln^o  comgin  lo  somos  y  aal  qiieru- 
mot  hiibl-ir.=  V.  M.  a  ynvimio 
miichos  gdvitmadoree  pero  como  Don 
Diego  no  eruosvisttn  ninguno  ;  otroi 
que  an  aidoa  go  ve  mad  ores  estan  nqiii 
pero  cufiic)  esie  no  emon  vistlo  nin- 
guno,  y  |Hir  catta  wiisa  dftraiis  ft  V. 
M  Ins  gniciiiB  :  nns  n  socorriilo  a  I03 

I  ouiqiics  y  polires  vassalloa  <le  V.  M. 
COD  roim  porcnIacftusfteatHinosmiir 
ticnidecidua.  Oios  se  lo  pngue  a  V. 
H. ;  y  si  \at  neHores  goToratwIoreg 
que  hiin  benido  rUemn  cnmo  ol  quu 
oy  estii  fuuminos  mejrtres  xptiitnos 
y  buliiera  iniiclioa  intis  xptlnQos.  811 
me'  ft  iraii^ado  maclin  en  ntro  vien 
"  "  "1  iniiloa  tinmiKig  y  piir  si  m'»- 
lisiutdo  tlixlos   I03  lugnres  de 

I  xplisnos  y  de  ynfleles  coino  fue 
BmIbr  y  nos  a  dado  raucho  congiielo 
y  con  todoa  estos  trnuiOos  nunca  a 
dejikdo  dc  oyr  miaa  y  aaf  dcqiinna 
q*  ea  un  bombrc  »intto.  A.  nna  en- 
otrt^do  mncbo  que  honrroraos  que 
rmbereDCIemos  a  lus  8H<;urdoites  que 
noB  aslaten.  ci>inosit  m'*  lo  tujia  dul- 
mote  de  Dosolrut,  supUcninos  u  V.  31. 
ae  sirua  de  coDtlnitftrnoB  muclioa  a" 
a1  8*  Uoverntidor  que  ea  porquo  pm- 
eunt  0*°  vicn  ncuusejnnannos  cnmo 
buen  X|iliiiiu>  que  oy^amos  lalsa  y 
atendiimos  mucbo  a  lo  que  los  rrell* 
gio»cis  n<i8  etiseAin :  bo1ueini)s  a 
auplicar  a  V.  M.  uos  continue  el 
B'  Don  Diego  nueslro  Qoburnador 
p«m  nro  consuelo ;  nro  SeQor  de  en 
tlodo  a  V.  M.  tlodo  eoQD  y  salud 
Donio  esUn  pultrcs  vumIIos  Icdcsean: 
Merita  en  S»  Matlico  en  el  raes  de 
Iienero  veiolte  y  oclio  de  mill  as"  y 
octienttii  y  oclio  anua.  Escrlpta  y 
flnuada  de  los  caslques  que  nus  bal- 
laraua  presenlea.^^  Don  Fruii"  ca- 
ilquc  de  San  Uatheo.  =  Don  Pedro 
caalque  de  San  Pedru.=:Don  Benlura 
caalque  de  Aalle.^Don  Diego  C'a- 
•iquedeHacliaua.=Oregoriocaslq<ie 
de  San  Juan  de  Quacura';=  F'mii'* 
Hartmez  Residente  en  San  Mntlieo. 


Ten  of  Ihe  Original. 

t 

C  reiheca  AnoCnnlCa 

nauemt     Anequelatnttonuma     nl 

cliibobfin   hacachci)cno  |   Cumenall' 

uiuCi>Co      AniKpielaralioDuma      nl 

elalNiiela  |  quenSqo    AnohetMstsfro- 

Dlmanibotaqe ) 

Anonato  lioluta  puqnahlnuMotHinfM- 
UhaCit  I  dontieCunaqulmiisI  olMie- 
bolilifla  Ano  nalu  Imlata  |  yoqna 
Ciiromito  efatainiilaliaril  naqiifmiMf 
ni  I  onet>obltiia  naquenema  lietaleq 
dioafqulraf  ieqeyan-  [  co  niqnoanlmrl- 
liitTienaniolanlCa  lebolataynemtmoiv 
I  Anoquelncunciuate  AmimapaqiM- 
ntnabiirasobo  |  ta  ntquo  aobonlqitey- 
saromanla  <  intaniciila  Acn  Ann  ( 
nnioliolata  ponobi  ft^acaremaOi. 
Co  nifti)  bonetiiaqu  |  inn  alntsobomo- 
bllenincoao  Criatlano  iilpnq>i<tCi)Ce- 
lebo  I  hela  Oriatianolenn  leoolebS' 
bematacubaiifheba  |  ftlboncln  mlneu 
palnquM'-nonebeleca  ynla  Crhil.  | 
Anouttina  njparfruslbonclabai-ii  {mia- 
quiUinoma  ]  quayquIiuIleqi^inUa- 
mano  bauinibitl  la  santnle  \  nnlenola 
namonimanlbotcta  ytecuruaa  bcav  | 
noletahabe  cnruinnU:  nibi-boallinU- 
mosoniqeyaa  |  ComanM  etaUDlDllte- 
misa  oUdtono  IctnbaboOa  |  miMta 
nibelmoeCa  aibntabnmoumlnlq* 
ysTtco  I  mania  eUtaniCare  naiiaene- 
innheialeqe  Caql  |  Anona{i>holaia> 
hilia'ileoia  dlntiqulinilMqe  |  AtiUa- 
pusimllanlCale  dioaibaliinu  nbnnia. 
bauc  I  tonianCo  Caqaanllil  baalboo- 
taln-Tonlinanl  |  butnqe  AnUiebnafnit' 
tfinilmle  San  Mateo  |  onaro  1 
niit  yuiboqe  piqinabll  cromann  6S  | 
don  fhinslaco  nayatalc  Am  han- 
dBcanJnriinu  ^  Don  P  San  P- b..taU 
Dudie  go  MaclmtTu  holatn  |  Vci 
Aaile  bolnta  Orogorto  S  Ju* 
lata 


Beybeni  anocnnlca  :  To  our  King  our  Lord  : 

NAneiufftiioc(uelainUnnoma  oieya  Alvaja  we  Unve  beea  your  sub- 

bobilitbaca  chiiqcao  ciimcna  alimo-  j^cts.  but  dow  witti  more  reason  and 

coco     anoiiuelamiCoQomit    ni     eya  wlUi  wlioie  heart  arc  we  vour  aub- 

bowla  quenfqe  ano  liebasi  siro  nU  jecU,  and  intend  to  apeak  In  tbla 

luani  botatje.  way, 

Ani)  ouyo  holata  puqualii    mfso  Some  white  governors  you  huve 

bonibihiliacu  Don  Diecu  aaqul  nii>-  sent  us.  but  like  Don  Diego  wc  bavc 

Bi  ni'ea(<bobliiIa;  anonayoholatayo-  set-n  none;  former  wliitu  governors 

qua  coremate  eyatainalabncu  naqui  slay  bcre,  but  lilie  him  we  have  nol 

mc»I     ni-enebobiiila.      Naquenenia  seen    any.      Tlicrerore    we    involte 

bebtlctie  DinsI  Iqulmileqe  ;  isaco  iil-  (u|K>n  you)  the  grace  of  God  :  he  has 

quota  poDibaucna  luola  nica  nnye  succored  us,  the  cbieft  and  the  poor 

holata   inemi   mote    anuquelacune-  subjects  (uf  you)  with  clothing,  and 

mateaaiiinapuquaniQabarasobolanl-  for  this  cause  we  show  our  gratitude, 

qiioeo  bonlqe  isaco  nianta  inianicala.  Those  white  governors  who  came 

Acn  ano  oayo  holata  ix)nobi  yoque  (Uere),  had  ihey  all  Iwen  like  tlie 

carenuuaei)  nisoltonemaque  mosi  ni-  preseot  one,    we   would    be    better 

wibo  mobilenincoDO  Criatiano  nipu-  Christiana,    and    there    would    be 

qua  cueulebubela  Cristianolena  Icno-  uiany  more  ChristiaitB  in  eiislence. 

lehnuemii.     Tacubani  liebas[  ponela  For  our   bencQt   be   bas  worked  a 

mtnete    palaquilono    nebeieca   inta  great  deiii,  and  in  pet«on  bas  visited 

Crtati  (-nnoie?)   ano    utimn    nipari-  all  settlementa  oi  Cbriatinus  and  un- 

Tusi    ponelahacu    palaquiionomaque  believers,  has  helpL-d  us  with  advice. 

iquimileqe     miaamano     baninibitila  and  Laving  during  all   his  trouble 

aantole  nelenela  Dimaui  botela ;  ilo-  never  neglected  to  attend  holy  mass, 

care  nabuaonoletahaue  carumate  ni-  we  beni.'e  call  him  a  saint;  all  the 

hebaeibola   mosoniqe    isaco   mania  priests  who  aailst  us,  he  told  us  to 

eyatanicare   mlsa    ocotouo-letaluiue  honor  and  reverence,  as  be  baa  done 

oiremate  nihebanlca  sibota  boniola-  himself  liefore  our  eyes.    We  there- 

mlniqo  isaci  mania   eya    tanicare.  f^f^  pray  you  to  let  the  irovernor 

-.                    ,    .  1  stay   many   years   with   us.    for    he 

Naquenema  belaleqe  caqi  ano  nayo  ^/^^^  ^^/^^^  ^^,  advising  us  to 

bolata  hilianiema  Diosi  iquimileqe,  1,^^^  mass,  and  listen  to  ihe  teach- 

ani   Iqpusi   niitauicale  Diosi  balunu  ings  of  the   priests.     Therefore  we 

jhoiitabaue  u>manco  caqua  nihibasl  supplicate,    that   God    bestow    His 

,„„.  k  —  ,.i~»,.i  K„.  _        i„i  i,»  grncL-B  upon  this  wliiie  Governor, 

ponlafaero   nimani  bolaqe.     An!  he-  ^^^^  ^^i'^^.   ^^  „,]   p„y  God   he 

baai    ullanimale  San  Maleo,  enero  nwy  give  life  (to  him),  and  thus  we 

erao  tuma  yiichaqe  piqinahu  oroma'  constantly  pray  and  wish, 
no  88.     Don  Francisco  na-istale, 


Franciacu  JVInrlinez.  Don  Podro.  San 
Pedro  holata.  Du(n)  diegu  Macha- 
na  Uoiata.  VeRliirn  Anile  liolata. 
nSan  Juan  holata. 


^MOrloSan  Ji 

t 


We  all  present  have  lliiis  spoken 
at  Ban  Mateo,  the  twentieth  and 
eighth  day  oftiie  year  (16)88.  Don 
Francisco  was  3t>e)tker.  and  he  Fran- 
cisco Martines.  Don  Pedro,  chief  of 
Ban  Pedro.  Don  Diego,  chief  of 
Machaua.  Ventura,  chief  of  Asile. 
Gregorio,  chief  of  San  Juan. 


Gatocbet.]  4:9o  [Feb.  9,     ^* 

Words  and  Sentbucbs. 

■ 

acuyano  besides,  further,  furthermore  ;  in  addition  to. 

afUenoma,  see  ofuenoma. 

Alimacaui  a  Floridian  chief,  also  called  Halmacanir,  AlliittfcaDi  paracaasi ;  z  M^ ; 
contains  the  word  maca,  moca  Bea,  ocean.  The  map  In  De  Bry,  «  "^^, 
Brevis  narratio.  locates  his  settlement  on  the  coast,  just  North  of  the  ^^  .die 
mouth  of  St.  John's  River. 

anoleta  knavishness,  sin,  misdeed. 

antipola  bonassu.  These  words  were  uttered  by  the  Indians  on  the  St..;:^-^ 
John's  River,  when  they  saw  De  Laudonni^re  revisiting  them  oum=m  ^oo 
his  second  expedition.  They.seem  to  represent  the  Timucoa  words :  .^ai  .- 
**anta,  balu  pona  cho?"  brother,  have  yon  come  (returned)  alive^  «^? 
This  author  interprets  them  by  *'  brother  "  or  '*  fHend,"  and  A.  Oal-f  .«d. 
latin  (Archseol.  Amer.  II,  page  106)  attempted  to  explain  the  firr  m  \\  <l 
word  by  a  Ch&'hta,  the  second  by  a  Creek  term. 

ati,  ate  subordinate  person  ;  slave,  subject,  servant.  Atemima  chu  8ome^^»^e- 
body's  negro  slave.  Atemalema  master  and  slave,  or :  female  slav»  ^^F^e 
and  owner. 

atichicolo  spiritual. 

atichicoloye  atlmoqua  your  spiritual  lord  ;  your  Christian  God. 

atimoqua,  atimoqe  master,  ruler,  lord ;  fh>m  ati  and  maqua,  moqua. 

Atore,  Atliorc,  nom.  pr.  of  the  eldest  son  of  the  paracusi  SaturiT;Ta  CD- 
Laud.  ).     Contains  the  word  itori  following,  subsequent  to. 

ayahlbuano  excrements  ;  lit.  **  what  cannot  be  spoken  of* 

benasaba.  bulusobo  to  dance. 

betale  to  supplicate. 

Bimini,  nom.  pr.  of  the  mytliic  ** Fountain  of  Life"  imparting  etema^^  ^^* 
youth  to  those  who  drank  from  it  and  restoring  health  to  the  diseased  *^^  "^ 


Ancient  traditions  and  maps  place  it  on  an  island  north  of  the 
hama   Islands.     Contracted   from   ibine  mine.    ** superior  water.*"    — "; 
The  authors  of  the  sixteenth  century  mention  the  Antillian  hi  J(fr^^^v* 
and  mini  source,  but  I  have  looked  in  vain  for  analogies  to  thes^-^*"^^ 
terms  in  the  other  Galibi  dialects. 

cani  1)  palmetto  leaf    2)  hat  made  of  palmetto  leaves. 

care,  pi.  carema  "together;"  expresses  the  idea  of  temporal  and  some 
times  local  simultaneity.     Viro  niaquene  care  uquata :  male  anc: 
female  infants  at  the  same  time.     Caru  amitimale  :  male  twin,  lit 
brother  born  at  a  time  with  a  sister.     Hica  nocoromA\e  :  fellow  ^- 
citizens. 

Chilili,  nom.  pr.  of  an  inland  Indian  town,  on  an  affluent  of  St.  John's         ^  * 
River,  and  of  its  chief. 

Chiquola.  nom.  pr.  of  a  "great  lord  of  the  country,"  dwelling  north  of  St:^  ^• 
John's  River.  His  stature  exceeded  that  of  his  subjects  by  mor-"  ^ 
than  one  foot  (De  Laud.). 

chulufi.  chorofa  jay;  chulufi-chi  those  of  the  jay-clan  (chi,  apher.  of  hachi7-  -*  • 


1880.1  ^9  [Gatsobet 

»>te,  ticote,  ticotacu,  cotacu  (suffixed  to  yerbs) :  unless,  lest,  if  not ;  al- 
though, though  not. 
maniiio  iicote  without  feeling  hunger. 
x>te,  cota  tongue  ;  language  ;  portion  of  discourse,  paragraph, 
mine  cotemano  the  first  part  (of  book,  sermon,  etc.). 
anacoti  councillor,  adviser, 
yuaresma  the  fasting  period  of  Lent,  lat  quadragesima. 

Cuaresma  pira :  Red  Lent,  viz :  Lent  marked  red  in  the  calendar.  • 
Tumele  heart. 

cumelenima  bohote  cho?  do  you  believe  with  (or  in)  the- heart? 
cumeleno  natimo  heartily,  with  fVill  heart  (de  todo  conu^n). 
cumelesota  document ;  c.  hebuanoma  d.  of  all  what  was  said, 
(caleta  to  perform,  to  obey,  act  upon  something, 
(cano  made,  prepared  ;  part,  of  ica  to  make. 

auara  ele  ecano  field  recently  cleared  or  prepared  for  maize-culture, 
icoyaleta  ruler,  manager, 
do,  eloei,  or  elofi  to  whistle,  hiss  at ;  aqetu  elosibi  cho  ?  did  you  hiss  at  the 

tempest? 
Smoloa,  Emola,  Molua,  nom.  pr.  of  a  Timucua  settlement  and  of  its  cacique 
or  chie(  who  is  reported  to  have  been  subordinate  to  the  Holata 
Utina.    De  Bry's  map  has  a  locality  Homoloua  on  the  St  John's 
River,  near  Fort  St  Charles, 
quelete  to-day. 

achipacha some  person,  somebody  ;  lit  "who is  born." 
ani  to  cease,  stop,  quit     itorinoma  hanibi  cho  ?  did  you  cease  fasting  ? 
Hissaleno  hani  to  miss  the  holy  mass,    inifaye  viroma  chi  haniqe  after 

your  husband  had  left  you. 
hanini  to  neglect ;  haninibitila  he  has  not  neglected, 
utihanta  exulant.  deserter. 
elioopile,  nom.  pr.  of  a  chief  (De  Laud.). 
iBO  to  cause  or  give  to  eat ;  from  he  to  eat. 
)ta  nacuta,  beta  ucuta  to  excess,  immoderately. 
ite  what  can  be  eaten  :  meat,  food,  edibles  ;  hetetileta  untasted  yet. 

ara-hete  bear's  meat ;  honi-hete  edible  mussel,  nutritious  sea-shell. 
atiqe  interpreter. 
buasi,  hibuaso  wedding. 
ni  tobacco  ;  der.  of  he  to  eat 

iocaia,  nom  pr.  of  a  chief  dwelling  twelve  leagues  north  of  Fort  St. 
Charles.  From  hio  to  imitate,  and  caya  turkey,  partridge,  the 
name  perhaps  referring  to  a  headdress  of  feathers, 
irrihiqua,  nom.  pr.  of  the  Timucua  chief,  who  captured  Ortiz,  a  Spanish 
soldier.  This  is  in  fact  a  local  name ;  War-land,  or  war-district  (in, 
hica). 
itiqiri  owl,  lit.  **  demon-screecher." 

ochie,  hochi,  echa,  other  pronunciations  of  hacha,  pron.  relat. 
ono  1)  shell,  fresh- water  or  sea-mussel ;  lit  food  (he  :  to  eat). 
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honi-hcte  edible  shell,  bivalve ;  hono-melo  shell  of  the  salt  (melo)  4 

water;  oceanic  shell,  pearl  shell.    On  Floridian  f^h-water  shells. 

shell  heaps  and  shell  moands,  cf.  Fifth  Ann.  Report  of  Peabody 

Museum,  Boston.  1872,  page  22  sqq. 

2)  fruit ;  berry  found  in  the  woods, 
hororo  red  owl. 
Hostaqua  or  Hustaca,  nom.  pr.  of  an  Indian  settlement  and  its  chiet,  on 

affluent  of  St  John's  River, 
iarua  sorcerer,  conjurer  (De  Laud.).     This  epithet  given  to  the  Timocm^ 

shamans  refers  to  their  prophetic  power  and  the  convalsions 

by  them  to  obtain  oracles  of  war ;  from  yuru  to  tremble,  to 

shalsen  or  contorted, 
ichi  cold  ;  ibine-ichicosa  to  throw  into  cold  water, 
ichuqui  to  throw  away,  to  spill, 
inoni  to  worls.   Domingo  equelemate  inonibicho?  did  yon  do  any  work  or 

Sunday  ? 
inoso,  inosolx)  to  make  work,  to  cause  to  work, 
iquaso,  iquase  to  cry  forth,  to  utter  a  cry,  to  scream  ;  iqoaseti  not  to  att^^^^r 

a  cry.     Cf.  qi  in  hitiqiri. 
Iracana,  nom.  pr.  of  a  river  falling  into  tiK  Atlantic,  probably  in  QeoTf^^^'^^ 

(De  Laud.);  also  called  Salinacani.  The  French  called  it " (a  SffsuM,  .^  V 

or  according  to  the  map  of  De  Bry,  VAisne  (Axona). 
iriboso  to  flood  something, 
isi  blood. 

isito  to  bleed  ;  ichinima  isitoco  to  cause  my  nose  to  bleed, 
itori  alligator.     These  reptiles  served  as  food  to  the  Timucua  people, 
itubunu  prayer. 

juferc  a  wicker  basket  for  catching  fish  (Span.  nasa). 
3"echino  query,  question, 
yoqe,  yoqua  past,  bygone,    ano  nayo  holata  yoqua  former  white  govemor^s-  -*^' 

3'uquiso  to  lay,  deposit  on  the  side  of. 
yubueha,  yubehe  to  transfix,  pierce,  strike,    atulu  chi  yubeheti  the  arro^^^  ^^^ 

may  pierce  you. 
yubuo,  yubana  sodomite. 
Yupaha,  nom.  pr.  of  a  town  seen  by  Hernando  de  Soto's  army.     Conta'ui^-^ '^^ 

paha  "  houses  ;"  perhaps:  Yoque  paha,  **01dtown." 
yuri,  yum  to  be  shaken  up,  to  tremble;  to  be  angry. 

iyorona  (for  yuruna)  eel. 
Maracu.  in  tiie  French  orthography  Marracou.  an  inland  camp  of  Indians^   -*-*• 

Seems  to  contain  mero,  melo  trarm,  hot. 
mcla,  men)  hot,  heated,  boiling. 

mclasonolehabetile  cuyuma  :  not  to  throw  the  fish  into  hot  water. 
niinaru  to  preserve  one's  heat, 
meleni  petticoat ;  probably  made  of  bulrushes  of  the  salt  marsh  (cf.  mel 

meleniqi  to  put  on  a  petticoat, 
melo  salt,  ibini  melo  salt  water ;  moca  melo  salt  sea ;  hono-melo 


».J  ^1  fGatschet. 

shelL    Probably  identical  with  mela,  roera  hot,  wann,  the  tempera- 
ture of  the  sea  water  forming  a  contrast  with  that  of  fresh-water 
springs  in  southern  latitudes. 
ine  winter  ;  minama  in  winter-time,  during  the  wintry  season  ;  viz.  first 

(mine)  of  year. 
iao  old,  aged ;  older  than,    ano  miso  mareca  six  old  men.    ano  misoma 

ituhute  incantated  by  a  conjurer. 
o  to  speak,  say,  tell. 

mono,  mueno  to  call  by  name,  to  name. 

moso  to  make. 

mani  to  consent,  desire ;  manino  to  be  hungry  or  thirsty. 

manta,  manda  1)  to  wish,  desire  ;  2)  sign  of  the  future  tense, 
mota  to  agree,  consent,  declare  ;  2)  a  word,  saying ;  8)  thus,  so. 
oqua,  maqua  to  serve,  attend,  to  wait  upon,  cf.  atimoqua ;  mine  Diosi 

maqua  to  serve  the  great  God. 
ibe,  every,  each  ;  nabe  chaleque  every  morning ;  viz.  :  every  new  (day). 
<iboto  to  strike  (for  ni-aboto) ;  said  f.  i.  of  the  thunderbolt  (numa  hebua). 
ftca  to  drink  ;  ninacu  to  ask  for  drinking, 
acanu  contr.  from  na  acu  ano. 
ayo  (when  standing  for  na  eyo)  :  another,  any  other, 
aquila,  ninaquilasi  to  perfume  ;  from  uque  oil,  srease. 
ate  (among  other  significations)  or,  or  else,  or  either  ;  acunate  again, 
ria  Cubacani,  nom.  pr.  of  a  woman  (De  Laud.) ;  probably :  niaco  pacano. 
iponosi  to  return  to  somebody;  from  pona  to  come. 

niponosihero-manda  bohobi  cho?  did  you  believe  that  he  would  possi- 
bly return  (to  you)? 
ftienoma,  afuenoma,  ofonoma,  1)  after,  behind  (temporal  and  local),  ofue- 
noma  Dioeima :  in  preference  to  Qod,  after  Qod.  hibate  may  tines 
ofonoma :  after  having  said  the  morning  mass ;  halifonoma  nantela 
I  call  it  to  be  against  nature.  2)  on  the  subject  of,  concerning,  about 
something :  caqi  mandamiento  ofhenoma  yechino  cantela,  or ;  caqi 
mandamiento  ofVienoma  na-yechinoma  cantecarela :  all  these  are 
questions  (or  queries)  concerning  that  commandment 
Mataraca,  nom.  pr.  of  the  nephew  of  the  chief  Saturiwa  (De  Laud.).    The 

first  part  of  the  name  is  holata,  chief 
robo,  oroboni  to  cure,  heal ;  to  treat  for  sickness, 
ch-orobonate  you  to  be  cured. 

orobisi  to  correct,  chastise,    orobini  to  go  to  confession, 
orobisiono  advice,  counsel ;  na  orobisionoma  (good)  advice,  intelligence ; 
orobaso  to  bewitch,    orobota  incantation,  witchcraft, 
orobono  glory  (of  heaven). 
Attica,  nom.  pr.  of  a  coast  settlement  or  locality  eight  leagues  from  the 
French  Fort  St.  Charles,  on  St.  John's  River.  It  lay  a  short  distance 
south  of  the  nutlet  of  that  river ;  the  name  is  a  compound  of  paha 
hotises,  and  tico  canoe;  canoe-houses,  cabins  near  a  harbor. 
>ia,  plaha  to  hide,  cover  up. 
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pile  field ;  pilema  numa  hebuama  nabotoqe  when  lightningB  liave  stnick 
the  field. 

hachipile  aQitnals  ;  lit.  "what  is  on  the  field.*' 

purucosta  to  run.  If  paracusi  is  a  derivative  of  this,  it  means  "the  chief 
of  the  war-expeditions." 

samota  1)  to  bathe  in  ;  samota  niyena  to  bathe  in  the  Juice  of  an  herb;  9)  a 
rubbing  with,  a  bathing  in. 

Sarrauahi,  also  written  Saranay,  Serraney ;  nom.  pr.  of  a  river  and  of  an 
Indian  settlement  located  on  its  shores,  north  of  the  outlet  of  St. 
John's  River. 

Saturiwa,  or,  in  French  orthography,  Satourioua,  nom.  pr.  of  a  paracusi 
on  St.  John's  River,  mentioned  by  De  Laudonniere.  Lived  on  sea- 
coast,  a  short  distance  south  of  the  outlet  of  St  John's  River. 

Seloy,  nom.  pr.  of  a  river  in  the  Timucua  territory,  interpreted  by  De  Lau- 
donniere par  "la  rividre  des  dauphins,"  Porpoise  River. 

sieroa  pira  red  me^l,  gold  (De  Laud.). 

suquoni  to  rub  on,  to  rub  oneself  with  ;  niye  suquoni  to  rub  oneeelf  with 
the  Juice  of  herbs. 

Tac^tacuru,  nom.  pr.  of  a  river  falling  into  the  Atlantic  Ocean  north  of  the 
St.  John ;  contains  taca  flrdt  probably  in  a  redoubled  form.  The 
French  under  De  Laudonniere  called  this  river  La  S^ins. 

tapaga  tapola  "little  baskets  of  mill  "  (Hakluyt)  ;  a  compound  term  ;  the 
latter  word  is  holaba,  tapolaba  Indian  corn  and  contains  abo  stalk, 
maize-plant. 

toca  "new  fruit."  tococo  to  eat  that  *'  new  fruit." 

toya  name  of  a  feast  of  the  Timucua  people  (De  Laud.). 

tola  laurel ;  Tolemaro  a  town  near  the  outlet  of  the  St.  Mary's  River, 
on  Northern  boundary  of  Florida ;  once  inhabited  by  Timucua 
Indians.     TUo  name  contains  tola  laurel. 

ubua,  uba  1)  to  enter,  go  into,  as  into  the  net.*  cuyuma  ubuata  qibe  the  first 
fish  (plur.)  caught ;  2)  to  catch,  get  hold  of. 

uqua  to  eat,  said  of  certain  edibles  only,  tapolamano  inti  uquabi  cho?  did 
you  eat  the  maize  (-ears)  ?    uquaso  to  cat,  and  to  give  to  eat. 

uque  oil,  grease  ;  ara  uque  bear's  grease. 

uqui,  huqe,  rain  ;  uquihe,  uquisa,  uquiso  to  produce  rain. 
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A^Mirr&r  for  Illuminating  Opaque  OhjecU  for  the  Projecting  Mieroicope, 

By  Pertifor  Prober,  Jr,  » 

(Bead  before  the  American  Phiioeophical  Society,  Feb,  20,  1880.) 

The  subject  of  the  present  note  is  an  arrangement  for  representing 
opaque  objects  through  the  gas  microscope,  especially  adapted  to  Zent- 
mayer*s  1^  inch  objective.  It  is  only  claimed  to  be  better  than  the  para- 
bolic reflector  of  Smith  &  Beck,  J.  Lawrence  Smith,  Sorby  and  others, 
where  the  working  distance  of  the  microscope  is  comparatively  large 
(t.  e,,  the  distance  flrom  the  objective  to  the  object  on  the  stage  is  ^ 
inch  or  more)  and  for  the  purposes  mentioned.  Where  the  distance  is  as 
great  as  that  just  mentioned  the  dispersion  of  rays  from  the  reflexion  atone 
point,  of  rays  from  very  different  parts  of  the  mirror,  is  so  great  that  only 
a  few  rays  from  the  upper  part  of  the  mirror  reach  the  lens  at  all.  It  would 
be  different  with  a  lens  having  a  very  small  working  distance,  and  in  this 
case  a  parabolic  reflector  would  be  preferable. 

The  apparatus  consists  of  a  brass  tube  made  to  slide  over  the  lens,  on  the 
lower  end  of  which  is  fixed  a  glass  plate  about  1  mm.  in  thickness  eo 
attached  as  to  be  capable  of  a  sliding  motion  towards  or  away  from  the 
hinged  mirror  which  is  attached  to  the  edge  of  the  metal  flange  in  which 
the  glass  plate  slides.  This  simple  contrivance  permits  the  glass  plate  to  be 
brought  into  close  contact  with  the  reflecting  mirror  no  matter  at  what 
angle  the  latter  may  be  placed. 

The  mirror  is  made  of  nickel-plated  German  silver  neatly  mounted  on  a 
small  hinge. 

The  light  is  admitted  from  below  through  a  diaphragm  after  the  rays 
have  been  rendered  parallel  by  the  condenser  of  the  lantern,  the  aperture  of 
the  diaphragm  being  adapted  to  the  maximum  thickness  of  beam  which 
can  be  effective  for  illumination,  and  which  (calling  a  the  aperture  of  the 
lens  and  t  the  angle  of  incidence  of  the  beam)  =:  a  cos  i:  or  for  an  aper- 
ture of  J"  (=  0.875")  and  an  incident  angle  of  62®,  0.411"  or  roughly  0.4". 

The  less  the  incident  angle  of  course  the  larger  the  beam  of  light  will  be, 
and  the  greater  diameter  of  the  diaphragm.  The  refractive  index  of  the 
glass  employed  to  make  the  plate  being  1.5,  in  order  that  the  critical  angle 
41°  48'  may  not  be  exceeded  in  the  refracted  ray,  this  angle  of  incidence 
or  i  must  not  be  less  than  61®  51^  or  roughl}  62°. 

This  minimum  value  of  i  detennines  the  area  of  surface  which  can  be 
illuminated  on  the  microscope  stage,  but  by  altering  the  angle  of  the  mirror 
very  slightly  all  parts  of  the  object  may  be  successively  projected  on  the 
screen.  This  minimum  value  is  easily  obtained  from  the  critical  angle  of 
the  glass  employed,  which  is  41°  48'.  The  complement  of  this,  or  48^  12'. 
is  equal  to  the  angle  of  refraction  (or  r)  when  the  minimum  value  of  t 
is  attained. 

-; =  1.5 

sm  r   • 

sin  i  =  1.5  (sin  48^'  12') 
i  =  61«  51'. 


S(» 


In  DtUer  words,  the  anglu  between  the  luminous  rny  and  tlio  gi&ss  jilaie 
c»Ti  noTer  exceed  38°  08'.  or  in  round  numbers  28'- 


GM.  Cover  glass. 

MN.  Refiecting  mirror. 
OPR.  Reflexion  on  object 
L'L'.  Raf  B  which  pass  through  the  objective. 

T.  Bllding  tube  carrjiug  reflecting  mirror. 
Angle  of  inddencq  02°. 


^%ree  MModi  and  Jj^fofiy-Eight  Bolution$  of  the  FifUen  Problem,    By 

PigrHfor  Franer^  Jr. 

{Bead  before  the  Am&rtean  PhUosophieal  Soeiety,  March  5,  1880.) 

FiBST  Method. 
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Second  Method. 
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1  "06  Plairti 

Tlie  Tcquircinenta  of  the  popular  Fifleen  Puzzle  are  to  "  move  (he  blockt 
until  in  regular  order. "  This  rogulnr  order  may  be  of  three  kinds,  trhen 
the  numberH  are  in  eonsecutive  scries  and  ilie  blank  space  Is  lell  either  it 
the  begiDDing  m  the  end  : 

1.  Thnt  usuall]'  understood   where  the  numlwis  follow  each   other  in 
'    broken  lines  like  reading  niatl«r  In  type,  or  In  the  ojipo^ile  direction. 

2.  Where  the  numbers  follow  n  single  coil  from  eume  point  on  the  edge 
'  of  the  box  to  the  centre,  or  eiee  ver$a. 

8.  Then  Ow  nomben  fbllow  %  ilffiv  ooane  mstom  Uw  box.  mdlaC 
bom  left  to  ri^  on  Uw  flnt  and  lUrd  Mam,  and  from  d^  (aWl  on  Ita 
meatA  dri  haai^  «  wtm  wi'ii*. 

It  GU  b»  ilioini  tlMt  the  three  oondUlnie  vUtA  lender  poiritdo  one  « 
theotberortbaeeecdntlaieuc:'let,  the  anmbet  whkh  heade  the  otttaide 
oolsnui,  whether  1  or  IS ;  M,  the  ^reotioa  la  lAkA  the  atimban  insceete 
eloDg  the  ooldde,  whether  wHh  or  agdait  Oe  moUoa  of  the  hsad»of  * 
wetoh  i  Sd,  the  oider  Is  wUoh  the  four  middle  nioHten  ooov. 

HoTri.  The  dkractfan  of  the  motion  of  the  odnmn  Iteelf  mnat  elwaji 
be  meh  that  the  head  doea  not  more  to  a  iqnan  Jnat  vacated  by  one  of  the 
eeriaa  of  wUch  U  la  the  flnt  e>  iMt  iMiBbar. 

There  an  rixleea  poadUe  aolctlcoe  under  each  of  the  tbne  methoda, 
elg^t  of  them  appUcahle  to  caeee  when  1  ia  at  the  head,  aod  dght  Ur 
caaei  where  15  Is  at  the  head. 

Of  these  eight  solulloos  four  only  are  powible  in  any  given  poeitlon  of 
the  middle  blocks  in  the  box,  the  other  four  becoming  poaelble  when  the 
positioiw  of  any  two  of  the  middle  blocks  are  exchanged. 

Of  each  groap  of  four  poe^ble  solutions  in  any  given  poemon  of  the 
middle  blocks,  two  are  possible  when  the  outside  ooiumn  of  numbers  in- 
crease in  magnitude  with  the  motion  of  the  hands  of  a  watch,  and  two 
when  the  Increase  Is  the  reverse  of  this. 

Finally  of  tbe  two  possible  solutions  where  the  outside  nnmbera  are  in 
aritUmetical  series  and  the  podtioa  of  the  middle  blocka  h  given,  one 
brings  the  head  of  the  ouiwde  column  to  a  given  comer,  and  the  other  to 
the  diametrically  oppodte  corner. 

The  middle  numbers  most  always  he  the  lowest  four  or  the  highest  fonr. 

The  following  four  tables  comprise  all  possible  groupings  of  theae  two 
seiaof  four  numbers.  Thedots  in  the  small  squares  indicate  by  their  num- 
ber the  method  by  which  the  soluUon  can  be  obtained  without  disturbing 
the  middle  blocks,  provided  the  outside  numbers  have  been  pnt  is  the 
proper  order : 
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1. 


Table  I. 
2. 


8. 


Table  III. 
1.  2.  3. 


a 


• 

1  4 
8  2 

•  •  • 

1  8 

2  4 

•  • 

1  2 
4  8 

2  4 
1  8 

•  • 
2  1 

8  4 

2*3 
4  1 

82 

1  4 

•  •  • 

8  1 
4  2 

•  • 
8  4 

2  1 

•  • 

4  8 
1  2 

41 
2  8 

•  •  m 

4  2 
8  1 

1. 


Table  II. 
2. 


8. 


12*15 

•  •  • 
12  14 

12  **18 

14  13 

18  15 

15  14 

18*14 

18*  12 

•  •  • 

18  15 

15  12 

14  15 

12  14 

14 '"l5 

14  18 

•  •  • 

14  12 

18  12 

• 

12  15 

15  13 

• 

15  '*14 

• « . 
15  18 

15*12 

12  13 

14  12 

18  14 

a 


12  *15 

•  •  • 

12  13 

12*14 

13  14 

14  15 

15  18 

•  •  • 

13  12 

18*  15 

13**14 

15  14 

14  12 

12  15 

14 '  12 

14  "l8 

•  •  • 

14  15 

18  15 

15  12 

12  13 

15  **12 

•  •  • 
15  14 

15*  13 

14  13 

« 

13  12 

12  14 

Table  IV. 
1.  2. 


8. 


a 


D 


•  •  • 

1  2 

1  '8 

•  • 

1  4 

3  4 

4  2 

2  3 

2*4 

•  • 

2  8 

•  •  • 
2  1 

3  1 

1  4 

4  3 

•• 
8  2 

8  4 

3*1 

4  1 

1  2 

2  4 

42 

•  • 

4  1 

•  •  • 

4  8 

1  3 

3  2 

2  1 

No  combination  in  any  one  of  these  pairs  of  Tables  can  be  shifted  to  any 
combination  in  the  other  of  the  same  pair  (while  the  outside  numbers  re- 
main in  proper  order)  without  lifting  out  of  the  box  and  transposing  two 
^f  the  numbers  ;  but  any  combination  can  be  shifted  into  any  other  in  the 
muae  table  by  temporarily  placing  one  number  in  the  outer  row  and  shift- 
ing the  positions  of  the  other  three  once,  or  twice. 

Tables  I  and  II  are  for  all  cases  where  1  heads  the  column,  Table  III 
«md  IV  are  for  cases  when  15  heads  the  colamn. 

In  the  first  and  third  methods  the  box  is  turned  till  the  first  four  num- 
^t)en  fSeill  on  the  top  line,  or  the  last  four  on  the  lower  line. 
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First  Method. 

Arrangement  of  numbers  in  consecutive  lines  reaching  fh>m  left  to  righ'  MiM^'Z^i 
or  fh)m  right  to  left. 

Number  one  heade  the  column  of  ouUi^  numbere. 

Solutions  only  possible  when  12  and  13  are  di^igonctUp  acyaoent    Thm  .cil'lie 
motion  of  the  head  of  the  column  must  be  past  16-12  in  the  order  nam< 
the  1  stopping  on  the  square  diagonally  adjacent  to  that  occupied  by  12.  ^ 
Only  those  combinations  permit  solution  when  the  12  and  18  are  dictgonaUi 
adjacent.     After  the  first  row  is  complete,  the  5  with  its  following  serii 
pass  on  the  next  line  pushing  the  15-12  before  them,  and  the  9  and  follow 
ing  three  numbera  pass  on  the  third  line  pushing  the  18-14  before  them. 
When  this  third  row  is  complete  the  numbers  are  in  order.    If  after  the 
outside  series  is  complete  the  middle  numbers  occur  as  in  any  of  the  com 
binations  of  Table  I  (which  are  resoly&ble  into  each  other  by  moving  onc^. 
of  the  blocks  temporarily  to  the  vacant  space  on  the  outside,  rotating  th< 
others  and  then  replacing  it  and  if  necessary  repeating  the  operation  bj 
thus  temporarily  moving  one  of  the  blocks  which  is  in  its  right  place  an£» 
rotating  again  till  the  desired  combination  is  effected)  the  following  solu- 
tions are  possible: 

I.  The  middle  numbers  occur  as  in  iome  combination  of  Table  L 

1.  The  increase  of  outside  numbers  is  with  the  motion  of  the  hands  o^ 

a  watch ;  a  1,  and  b  1  (turn  box  half  round). 

2.  The  increase  of  outsidera  is  opposite  to  the  above  ;  c  2,  and  d  3. 

II.  TJie  middle  numbers  occur  in  some  combination  of  Table  II. 

1.  Increase  of  outside  numbers  with  motion  of  watch  hands  c  1,  and  d  3.  — 

2.  Increase  of  outside  numbers  opposite  to  motion  of  watch  hands  a 

and  b  2. 

Number  fifteen  heads  the  column  of  outside  numbers. 

Solutions  are  only  possible  when  the  4  and  3  are  diagonally  adjacent. 
The  15  passes  the  1  and  4  in  this  order  and  stops  at  the  square  diagonally 
adjacent  to  the  4.  The  1 1  passes  to  the  next  line  pushing  the  1-4  before  it ;  the 
7  to  the  third  line  pushing  the  3-2,  and  when  this  line  is  filled  the  numbei-s 
are  arranged. 

III.  The  middle  numbers  are  one  of  the  combinations  of  Table  III. 

1.  Tlie  decrease  of  outside  numbers  with  motion  of  watch  hands,  c  1 

and  d  2. 

2.  The  decrease  of  outside  numbers  against  motion  of  watch  hands,  b3 

and  al. 

IV.  The  middle  numbers  are  some  combination  of  Table  IV. 

1.  Decrease  of  outsiders  with  motion  of  watch  hands,  a  2  and  b  1. 

2.  Decrease  of  outsiders  against  motion  of  watch  hands,  c  8  and  d  1. 
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Second  Method. 
Number  one  heads  the  outside  column. 
Solationg  only  possible  when  12  and  14  of  the  middle  nnmli^rs  are  diag- 
^malljf  adjacent.    Bring  the  11  alongside  of  the  Id. 

I.  The  middle  numbers  oceur  as  some  combination  of  Table  I. 

1.  The  increase  of  outside  nambers  with  motion  of  watch  hands ;  a  3, 

and  c  1. 

2.  Increase  of  outside  numbers  against  motion  of  watch  hands  ;  d  1, 

and  b2. 

II.  The  middle  numbers  some  combination  of  Table  IL 

1.  Increase  of  outside  numbers  wiih  motion  of  watch  hands;  b  8, 

and  d  1. 

2.  Increase  of  outside  numbers  against  motion  of  watch  hands ;  c  2, 

and  a  1. 
Number  fifteen  leads.    Solutions  only  possible  when  1  and  8  are  diagon- 
ally adjacent 

Bring  the  5  alongside  the  4. 

III.  The  middle  numbers  oceur  as  some  combination  of  Table  III. 

1.  Decrease  of  outside  numbers  with  motion  of  watch  hands  ; '  b  2. 

and  d  1. 

2.  Decrease  of  outside  numbers  against  motion  of  watch  hands  ;  a  8, 

and  c  8. 

IV.  Middle  numbers  oceur  as  some  combination  of  Table  IV. 

1.  Decrease  of  outside  numbers  with  motion  of  watch  hands ;  a  8, 

and  c  1. 

2.  Decrease  of  outside  numbers  against  motion  of  watch  hands  ;  b  2, 

and  d  2. 

Third  Method. 

The  numl)ers  read  from  left  to  right  on  the  first  and  third  lines  and  fh>m 

right  to  left  on  the  second  and  fourth,  or  mce  versa,  thus  : 

12      8      4  ^ 

8  7      6      5 

9  10    11    12 
15    14    18 

The  order  of  outside  numbers  is  1.  2,  8,  4,  8,  7,  6,  5,  9,  10,  11. 

Solutions  are  only  possible  when  12  and  15  or  1  and  4  are  diagonally  ad- 
jacent. The  first  four  numbers  pass  18-12  in  I  and  II,  and  8-4  in  III  and 
IV,  in  the  order  named,  the  head  of  the  column  coming  to  rest  at  the 
square  diagonally  adjacent  to  the  12  or  the  4  respectively. 

Number  one  heads  the  column.     Ths  upper  line  is  full. 

I.  The  middle  numbers  a  combination  of  Table  II. 

1.  First  four  numbers  increase  with  motion  of  watch  hands  ;  a  2,  and 

d2. 

2.  First  four  numbers  increase  against  motion  of  watch  hands ;  b  1, 

andcS. 


H.   MiiidU  numbtn  a  eomhination  of  Table  I. 

1 .  First  four  oumben  increase  with  motion  of  wnlcli  hands  ;  b  3,  anJM 
c3. 

2,  First  fnur  num1)er§  iacroaso  Hgaiaet  motiun  of  waUIi  hkods  ;  ft  3,_ 
and  d  S. 

Jfumber  JifUen  h«<id*  the  tolumn.     Or^r  0/  oattidtr*.  IS.  14,  13,  13.  8, 
B,  10,  11.  7.  0.  S. 
in.  MiddU  nambert  a  enmbination  «f  Tabts  IV. 

1.  Last  lour  Qumbcra  decreoAB  with  mntEon  nt  watch  liaads  ;  a  1.  and 

da. 

2.  Last  foar  numbere  decreaae  againat  motion  or  wftlch  lianda  ;  h  3, 

and  c  2. 
rV,  MiddU  Humbert  a  conbinalion  of  Tiihlt  in. 

1.  Last  four  aiiinhcnt  decrease  with  molian  of  watch  baocU  ;  b  1,  and 

C2. 
%.  Last  four  numbers  decrease  against  motion  of  watcli  bands  :  d  ^t. 

It  ie  thus  seen  IhatLlicre  are  four  Ijiblca,  each  containing  twelve  comliiaa- 
tionsof  tlie  middle  ouinbcrs  or  48  comhinatinna  in  all.  Each  of  the  tlirerr 
methods  of  solution  lakes  four  uotnbinalions  from  each  ta)>1e  or  one  from 
erery  borisoDtal  line,  and  no  coittki  nation  will  ])ermit  of  but  ou«  sotution. 
Since  these  are  all  tlie  possible  combinationH  and  a  soiu'icm  is  given  for 
every  one  it  follows  that  no  other  solutions  are  possible  than  thuse  abore 

Itkabatjtuttonjthatthellnt  denumitntloD  of  iha  pMriUa  M>)nlkm 
of  the  flret  method  was  printed  by  ms  in  the  fiKlfatm  of  Felx  36 ; 
showing  that  in  the  IS,  15.  14  difficulty  position,  two  solntioiii  were  pos- 
sible, but  that  the  box  must  be  turned  if  the  1  waa  to  occupy  the  left  band 
upper  square.  Afterwards  a  paraphrase  of  this  wsa  priDted  in  the  New 
York  Btrald  of  Feb.  88,  wilhout  credit 
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1.  Address  hy  tlie  President^ 

Frederick  Fraley,  LL.D. 

*•  It  is  not  facts  which  perplex  us,  but  the  opinions  about  those  facts." — Epictetus. 

In  May,  1843.  o^^"  Society  celebrated  the  One  Hun- 
dredth Anniversary  of  its  foundation.  The  century 
that  had  thus  encircled  it  was  one  of  the  most  remark- 
able the  world  had  witnessed. 

Whether  looked  at  from  political  or  scientific  points 
of  view  it  was  marked  by  most  important  changes,  the 
fruits  of  which  as  now  enjoyed  have  added  greatly  to 
the  civilization,  wealth  and  happiness  of  mankind. 

The  historian  of  the  Society,  in  his  address  in  1843, 
gave  a  most  eloquent  and  faithful  account  of  the  his- 
tory of  our  institution,  but  he  found  his  limits  too  nar- 
row to  portray  all  that  he  desired,  and  it  was  left  to 
others  in  sessions  that  continued  for  several  days  to 
tell  of  the  wonders  of  scientific  discovery. 

When  my  esteemed  friend  Dr.  Robert  M.  Patterson 
closed  his  address  he  made  a  pointed  reference  to  the 
incorporation  of  the  Society,  in  March,  1780,  and 
expressed  the  hope  that  when  another  celebration 
should  be  held,  the  Society  could  be  found  as  honor- 
able and  as  honored  in  the  years  to  come  as  it  has 
been  in  those  which  he  commemorated.  Little  did  I 
think  then  that  I  should  stand  in  his  place  to-day  and 
try  to  trace  with  no  hand  or  voice  like  his  the  record 
that  he  left  unfinished  and  the  story  of  the  years  that 
have  followed.  I  can  scarcely  realize  that  I  am  the 
only  surviving  member  of  the  Committee  of  Arrange- 
ment for  the  Centennial  of  1843,  and  that  my  venerable 
friend,  Dr.  Isaac  Lea,  is  the  only  survivor  of  the  Board 
of  Officers  and  Council  of  that  day. 
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The  then  roll  of  members  is  greatly  diminished,  but 
our  ranks  have  been  filled  up  with  the  names  of  men 
•    whose  worth  and  whose  works  keep  up  our  well- 
earned  history. 

It  has  been  my  good  fortune  to  have  had  personal 
knowledge  of  all  the  Presidents  of  the  Society,  except 
the  first  diree,  and  to  have  been  knit  in  bonds  of  active 
friendship  and  almost  constant  intercourse  wlule  they 
lived,  with  Chapman,  Patterson,  Franklin  Bache,  Dallas 
Bache,  Kane  and  Wood.  Dr.  Patterson  spoke  of 
Franklin,  Rittenhouse,  Jefferson,  Wistar  and  Tllghman ; 
and  what  histories  were  theirs. 

Franklin,  the  philosopher,  economist  and  statesman, 
the  diplomatist,  the  noble  and  true  courtier,  the  man  of 
America,  the  useful  citizen  of  Philadelphia,  to  whom 
we  owe  so  much  for  the  establishment  of  our  insti- 
tutions of  learning^  and  charity.  We  may  thank  Bos- 
ton for  having  given  him  to  us,  but  God  planted,^^ 
him  in  his  true  field  and  he  did  great  honor  to 
planting. 

Rittenhouse,  the  astronomer  and  mechanician,  sei. 
cultured,  like  Franklin,  mild,  modest,  benevolent,  ju    '       »t 
the  man  to  be  loved  for  his  virtues  and  to  be  honor 
for  his  great  and  perfect  knowledge. 

Jefferson,  the  statesman  and  philosopher,  whose  p 
could  write  the  strong  words  that  came  from  heart  a 
head  to  rouse  a  young  people  to  the  assertion  of  th 
rights,  and  afterwards  to  command  and  guide  them 
the  path  of  wisdom  for  their  preservation. 

Wistar,  the  beloved  physician,  the  gifted  Anatomi^ 
and  Surgeon,  one  of  the  worthiest  of  the  worthie 
who  raised  the  Medical  Department  of  the  Universi 
of  Pennsylvania  to  its  great  reputation,  and  withal. 
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kindest  and  gentlest  of  men,  opening  weekly  his  hos- 
litable  house  as  a  centre  for  the  assembling  of  men  of 
rning:  whether  in  science,  law  or  politics,  philan- 
iropy  or  general  affairs.  He  died  comparatively 
young  and  one  of  his  successors  made  his  fitting  eulo- 
gium. 

Robert  Patterson,  the  fifth  President  and  the  father 
of  Robert  M.  Patterson,  was  born  in  Ireland,  in  1743, 
of  humble  but  respectable  parents.  After  a  varied 
id  somewhat  trying  youth,  he  emigrated  to  this  coun- 
and  attempted  business  as  trader.  This  was  not 
mgenial  or  successful.  The  bent  of  his  mind  was  for 
Mathematics  and  Natural  Philosophy  and  he  speedily 
turned  his  attention  to  teaching.  He  applied  for  and 
IS  elected  to  the  office  of  Principal  of  an  Academy  at 
ilmington,  Delaware.  It  is  recorded  of  him  that  his 
ities  required  the  giving  of  instruction  in  the  Latin 
language,  of  which  he  knew  nothing,  but  he  manfully 
went  to  work  to  study  it  and  to  keep  ahead  of  his 
pupils,  thereby  managing  to  give  satisfaction  to  his 
patrons.  He  was  engaged  In  this  work  when  the  war 
for  Independence  broke  out,  and  before  and  after  school 
hours  drilled  several  companies  of  his  townsmen  in 
military  movements.  The  knowledge  for  this  he  had 
acquired  as  an  enlisted  soldier  in  Ireland,  having  been 
enticed  into  that  sort  of  life  by  a  promise  on  the  part  of 
the  sergeant  that  he  would  have  the  chance  of  studying 
mathematics  while  in  service. 

He  entered  the  army  of  the  Revolution  first  as  an 
I  assistant  surgeon,  for  which  he  had  qualified  himself  by 
L  a  short  study  of  medicine,  and  was  afterwards  ap- 
l  pointed  Brigade  Major.  On  leaving  the  army  he 
I  commenced  farming,  and   being  disheartened  by  llie 
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loss  of  some  sheep  that  had  strayed  away,  while  absfc  nt 
in  search  of  them  his  wife  accidentally  found  by  ^^n 
•  advertisement  in  a  newspaper  of  Philadelphia,  thatu  a 
Professor  of  Mathematics  was  wanted  in  the  Colle^^e 
of  that  city.  He  proceeded  with  her  advice  to  app^ly 
for  the  place,  and  after  a  courteous  reception  fr(^  m 
Provost  Ewing,  he  was  appointed  and  continued  in 
office  for  many  years,  holding  in  addition  to  his  Profe=is- 
sorship  the  office  of  Vice-Provost.  He  was  one  of  t^lfce 
best  mathematicians  of  his  day,  and  his  general  know?-vl- 
edge  of  scientific  and  general  subjects  was  large  a  -Mid 
usefully  employed. 

His  residence  in  Philadelphia  brought  him  imme^-i^i- 
ately  and  closely  in  contact  with  the  leading  men  oi 
the  day,  and  he  soon  became  a  member  of  our  Socie  ty» 
contributing  to  its  Transactions  and  filling  the  offices        ^i 

Secretary  and  Vice-President.     In    1805    he   was  a^^P" 
pointed  Director  of  the    Mint  of  the  United  Stat^^^^' 
which  office  he  held  until  within  a  few  weeks  of  1  -3^^^ 
death  in   1824.     He  took  a  deep  interest  too  in  tZ      ^^ 
progress    of    mechanical     science,   and    became    o^     ^^ 
of   the   oriijinal   members   of    the   Franklin    Institu^'    ^^'' 
and,  I    think,  was  Chairman    of  its  Board  of    Man^cn^' 
gers  when  he  died.     His    career    was    one    of  gre-^^=^^ 
honor  and  usefulness,  and  his  obituary  notice  by  Chii"   -^^' 
Justice    Tilghman  is  full  of  interest.      Tilghman,  tl^  -'^^ 
great  jurist  to  whom  the  law  owes  many  of  its  noble^^^:^^^^^ 
expositions,  whose   tender  and  affectionate  spirit  w-   "^'^s 
like  that  of  a  woman,  but  whose  love  of  justice  was  -        ^^ 
inflexible   and  exact  as  if  in  him  were  enshrined  tC     l^^ 
purest  conceptions  of  the  truly  god-like  duties  he  w        ^^ 
caUed  on  officially  to  discharge. 

Thcs(^  six  were  the  heroes  of  our   earlier  history; 
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and  we  come  now  to  the  men  of  whom  we  can  remem- 
ber the  goings  out  and  comings  in. 

Duponceau,  who    presided   at   the    Centennial    of 
1843,  had  come  from  France  to  be  the  private  Secre- 
tary of  Baron  Steuben  during  the  war  of  Indepen- 
dence, and  afterwards  was  admitted  to  the  bar.     He 
was  a  scholar  of  considerable  acquirements,  of  a  philo- 
sophic mind,  very  patriotic  in  his  impulses,  and  served 
the  Society  faithfully  and  acceptably  for  many  years  as 
President.     He  made  a  number  of  valuable  contribu- 
tions to  the  Transactions  of  the  Society  and  was  highly 
respected  and  justly  esteemed  by  its  members.     With 
his  death  in    1844  the  more   modern  history  of  the 
Society  begins.     Two  gentlemen  equally  distinguished 
in    their  professions  were  voted  for   and  the  choice 
fell  on  Dr.  Robert  M.  Patterson,  but  with  that  chival- 
rous feeling  that  distinguished  him  and  in  accordance 
with  the  preference  he  had  expressed  for  his  com- 
petitor, he  declined  to  accept  the  office,  and  the  presi- 
dency remained  vacant  for  a  year,  both  Chapman  and 
Patterson  serving  as  Vice-Presidents. 

In  1846  there  was  no  contest  and  Dr.  Chapman 
was  elected  President.  He  was  a  doctor  of  medicine, 
skilled  in  the  highest  degree  in  his  profession,  a  Pro- 
fessor in  the  Medical  School  of  the  University,  with  a 
large  practice.  He  was  one  of  the  most  brilliant  men 
of  his  day,  and  his  sententious  lectures  told  for  the 
advancement  of  the  knowledge  of  his  students,  as  the 
vast  resources  of  his  wit  and  humor,  gave  brilliancy 
and  pleasure  to  his  social  life.  For  many  years  he 
filled  a  large  space  in  society  in  Philadelphia,  and  was 
one  of  the  most  popular  men  of  his  time. 

Dr.  Robert  M.  Patterson,  was  our  next  President, 


one  o(  d»  tmm  aecan^>Iblied  mm  I  ever  kneif. 
In  early  life  beconung  Prafeasor  of  Naturri  itulosch 
phy  and  Chemistry  in  the  University^  of  Pennsylvania, 
in  &e  Department  of  Arts  lie  soon  adiieve«l  a  wide 
reputation  for  his  leammg,  and  lor  his  itdU  as  m 
teacher.  He  was  a  most  eloqutrnt  man,  ^  caf<m^ 
ting  manners,  and  so  genial  and  aiuactive  ^tat  tfw  oli 
as  well  as  the  yoang  soug^  Ins  society,  tie  was  fmr 
a  time  a  Professor  in  the  Unrimrsity  ^  Viigima,  asii 
for  many  years  was  the.  Diredor  of  the  MuA  of  the 
United  States.  He  was  one  of  die  ordinal  mcanbMS 
of  the  Franklin  Institute,  and  its  first  Ptofessor  ctf 
Mechanics  and  Natural  Philosophy,  To  me  -he  was 
one  of  die  first  links  in  a  chain  of  friends,  wUdi  beii^ 
welded  in  {825,  held  together  fc»r  n^urly  tw^mty  yieam 
unbroken>  and  then  in  death,  link  by  link,  it  gradi^y 
fell  asunder.  With  him  began  the  list  of  Presidents 
that  formed  the  body  of  my  own  personal  and  very 
dear  friends,  and  the  years  that  I  spent  with  them 
are  filled  with  the  choicest  of  my  recollections. 

For  a  while  the  Society  had  a  rule  that  the  Presi- 
dential term  should  be  for  two  years,  and  hence  it  was 
that  dating  from  the  time  of  Dr,  Chapman  to  that  of 
Dr.  Wood,  we  had  five  Presidents. 

Franklin  Bache  was  the  next  President.  He  was 
a  great-grandson  of  Dr.  Benjamin  Franklin,  and 
in  many  traits  of  character  resembled  hiifi.  He 
had  a  bland  serenity  of  manner,  a  great  deal  of 
quiet  humor,  a  very  sagacious  mind,  and  habits  of 
careful  and  persevering  industry.  He  was  for  a  long 
time  one  of  the  Secretaries  of  the  Society,  and  the 
neatness  and  completeness  of  his  records,  and  their 
handwriting  greatly   identify   him   with  his  ancestor. 
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He  was  a  doctor  of  medicine  with  considerable  prac- 
tice, but  soon  became  a  Professor  in  his  favorite  De- 
partment of  Chemistry.  He  succeeded  Dr.  Wood 
as  Professor  of  that  subject  in  the  College  of  Phar- 
macy, and  held  the  same  Chair  in  the  Franklin  In- 
stitute. He  was  subsequently  chosen  Professor  of 
Chemistr)'  in  the  Jefferson  Medical  College,  and  held 
that  office  until  the  day  of  his  death.  He  was  one  of 
the  authors  of  the  Dispensatory  of  the  United  States, 
and  wrote  and  published  a  good  deal  on  the  subjects 
to  which  he  devoted  his  attention.  He  was  a  liberal 
donor  to  the  Society,  and  for  many  years  one  of  its 
most  useful  and  influential  members.  He  was  a  man 
of  very  noble  personal  presence,  and  courteous  and 
kind  to  his  young  associates. 

Next  in  the  order  of  succession  comes  Alexander 
Dallas  Bache,  another  great-grandson  of  our  illustrious 
Founder.  As  Franklin  Bache  resembled  Franklin  in 
many  traits  of  character,  Dallas  Bache  was  regarded 
by  those  who  knew  him  intimately  as  being  almost  the 
"tout  ensemble'*  of  the  venerated  sage  and  philoso- 
pher. Like  Franklin,  he  was  not  college  bred,  but 
after  an  early  training  in  our  best  private  schools, 
he  was  appointed  a  cadet,  and  finished  his  prepara- 
tory education  at  the  West  Point  Military  Academy. 
I  say  preparatory^  for  he  never  ceased  to  be  a  student 
or  to  learn.  He  graduated  from  that  institution  with 
great  honor,  and  was  in  course  appointed  a  Lieuten- 
ant of  the  United  States  Artillery,  and  placed  in 
charge  of  the  construction  of  fortifications  at  Newport, 
Rhode  Island.  But  he  was  an  innate  scientist,  and  was 
soon  called  to  act  in  that  sphere,  being  chosen  Profes- 
sor of  Chemistry  and  Natural  Philosophy  in  the  Uni- 
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versity  of  Pennsylvania.  Here  he  expanded  into  his 
true  proportions,  and  took  his  rank  in  the  highest 
sodal  and  professional  drcl^  He  became  aa  ac- 
dve  member  of  the  Franklin  Institute  and  with  tbe 
coterie  c^  devoted  men  that  then  influenced  its  coun- 
ads  and  organized  its  labors,  not  only  laid  .die  founda- 
tions of  i^  great  usefulness,  but  raiaed  it  ti»  Uut 
pre-eminence  as  a  widely  lueiul  institution,  irtudi.it 
has  so  long  enjoyp4»pd;yhichit  go  aucceasfi^y  main* 
tains. 

When  die  munificent  bequest  of  Stiepheif  Ginrd 
was  given  to  the  City  of  Philadelphia,  for  the  ciMiUish- 
ment  of  the  Girard  Collie,  and  the  plans  for  orgama- 
ing  that  institution  were  to  be  prepared,  the  Directors 
elected  Professor  Bache,  Preadent  of  tiie  Collie. 
He  resigned  his  diair  in  the  Univeruty  and  accepted 
the  appointment  He  immediately  proceeded  to  Eu- 
rope to  visit  and  study  the  educational  institutions  of 
all  kinds  then  in  operation  there,  and  his  Report  on 
Education  in  Europe,  made  to  the  Directors  on  his 
return,  contains  a  complete  account  of  such  insti- 
tutions, and  was  the  most  full  exhibition  of  xhe  sub- 
jects of  which  it  treated  that  had  up  to  that  time 
been  published.  When  he  returned  the  College 
buildings  had  not  been  finished,  and  while  awaiting 
their  completion  he  prepared  the  plans  for  and  organ- 
ized the  Philadelphia  High  School,  serving  some 
time  as  its  Principal,  and  bringing  to  his  aid  the  very 
men  who  could  enter  fully  into  his  plans  and  aid  him  in 
an  enterprise  which  had  so  much  promise  of  usefulness. 
He  was  an  admirable  organizer  and  the  great  success 
which  has  attended  the  school  is  due  in  large  measure 
to  the  perfection  with  which   he  started  it.     Delays 
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having  attended  the  completion  of  the  Girard  College 
buildings  and  being  unwilling  to  hold  nominal  offices, 
he  again  accepted  his  old  chair  in  the  University 
which  had  become  vacant  by  the  resignation  of  Pro- 
fessor Roswell  Park.  He  was  heartily  welcomed  back 
by  Professors  and  students,  for  there  was  no  man  who 
possessed  a  greater  faculty  of  reading  human  charac- 
ter and  striking  the  chords  that  could  bind  every  one 
to  him  and,  as  it  were,  making  them  a  part  of  his  own 
being.  He  was  not  allowed  to  remain  long  in  his  old 
and  much  loved  seat.  By  the  death  of  Mr.  Hassler, 
the  office  of  Chief  of  the  Coast  Survey  of  the  United 

States  became  vacant  and  the  unanimous  voice  of  the 

« 

scientific  men  of  the  day  designated  him  for  the  place. 
The  Government  wisely  yielded  to  this  call,  and 
the  wisdom  of  the  appointment  was  demonstrated  by 
the  complete  success  which  attended  all  the  subse- 
quent prosecution  of  the  work. 

He  put  new  life  into  all  its  departments,  he  organ- 
ized anew  the  details  of  the  field  and  office  work,  he 
caused  more  accurate  and  delicate  instruments  to  be 
made  and  the  measurements  and  observations  to  be 
recorded,  verified  and  tabulated  in  the  most  complete 
forms.  Here,  as  in  every  thing  else,  confided  to  him, 
he  always  found  the  right  man  for  the  right  place,  and 
for  years  the  work  went  on,  full  of  honor  for  him  and 
for  his  associates,  and  alike  honorable  and  useful  to 
his  country.  It  still  bears  the  impress  of  his  genius 
and  skill,  and  is  justly  regarded  as  one  of  the  great 
marks  of  scientific  progress  of  .the  centur}'. 

His  services  were  called  for  in  many  other  matters 
of  public  concern,  and  were  always  faithfully  and 
efficiently  rendered.     He  was  one  of  the  founders  of 


the  National  Academy  of  Science,  and  by  his  will  gave 
■it  a  bequest  of  a  considerable  sum  for  its  endowment. 
I  have  dwelt  on  his  noble  character  and  great  merits 
with  peculiar  pleasure,  for  he  was  my  schoolmate  in 
youth  and  one  of  my  dearest  friends  for  half  a  century. 

Our  next  President  was  John  K,  Kane,  born  and 
bred  in  Philadelphia,  and  admitted  to  practice  in  its 
courts  at  an  early  age.  He  was  a  fine  scholar  and  an 
active  citizen,  participating  in  many  ways  in  measures 
of  public  interest.  He  took  an  active  part  in  the  pro- 
ceedings of  die  Society  and  was  highly  esteemed  in  its 
cound^. 

■  After  practicing  his  profession  for  many  years,  he 
was  appointed  Judge  of  the  District  Court  of  the 
United  States,  for  the  Eastern  District  of  Pennsylvania. 
and  died  in  office  as  Judge  and  President. 

All  the  Presidents  from  Duponceau,  to  and  inclu^n^ 
Judge  Kane,  had  held  office  as  Secretaries  and  Vice- 
Presidents,  and  were  thereby  characterized  by  full 
knowledge  of  the  working  of  the  Society. 

Dr.  George '  B.  Wood  was  elected  President  in 
January,  1859,  and  by  re-elections  held  office  until  his 
death  in  1879.  He  was  born  in  New  Jersey,  and  re- 
ceived bodi  his  literary  and  professional  education  in 
the  University  of  Pennsylvania.  He  was  by  profession 
a  doctor  of  medicine,  and  was  as  a  general  practitioner 
one  of  the  most  skillful  and  successful  of  his  day.  He 
soon  became  distinguished  too  as  a  teacher,  and  was 
successively  elected  Professor  of  Chemistry  in  the 
College  of  Pharmacy,  Professor  of  Materia  Medica 
in  the  University  of  Pennsylvania,  and  finally  Profes- 
sor of  the  Theory  and  Practice  of  Medicine  in  that  in- 
stitution.    He  was   a   man   of  peculiarly  grave  and 


imposiog  presence,  and  yet  had  so  much  of  kindly 
human  sympatliy  that  he  could  readily  be  kindled  into 
great  geniality,  and  give  out  very  bright  Hashes  of 
hearty  humor. 

He  was  quite  a  voluminous  writer,  and  one  of  the 
great  standard  works  of  his  labors  is  the  United  States 
Dispensatory,  which  he  prepared  in  conjunction  with 
Dr.  Franklin  Bache  as  before  stated.  His  special 
Text  Books  are  held  in  high  esteem  by  the  profes- 
sion. He  was  quite  an  eloquent  man,  and  participated 
in  public  affairs  to  a  considerable  extent.  He  was  a 
liberal  giver  in  all  philanthropic  movements,  and  took 
a  deep  interest  in  the  prosperity  of  the  Society,  and 
besides  special  donations  gave  it  by  his  will  a  legacy 
of  §20.000  for  aiding  In  the  erection  of  a  fireproof 
building  for  the  preservation  of  its  valuable  library 
and  other  property. 

I  have  thus  briefly  sketched  the  persona!  history  of 
our  Presidents  to  the  date  of  our  present  Centennial 
Celebration, 

Would  that  1  had  time  and  space  to  make  a  like 
record  for  our  members.  But  as  that  is  impossible,  I 
can  only  invite  your  attention  to  the  names  which  our 
roll  of  past  and  present  associates  will  give  you  of 
those  who  have  been  deemed  worthy  of  our  fellowship. 
Both  at  home  and  abroad  men  have  been  selected  for 
this  honor  who  had  either  already  won  or  were  win- 
ning the  highest  distinctions  in  Politics.  Science,  Litera- 
ture, and  in  the  liberal  and  useful  Arts,  and  also  men 
of  influence  in  the  general  walks  of  life  and  in  what 
are  called  "affairs." 

II  has  thus  come  to  pass  that  the  Society  may  be 
sidered  as  presenting  the  most  perfecl  type  of  a 


body  dewMed         he  "promotion  of  useful  knowl- 
edge" '^ 

It  has  not  forgotten  either  to  recognize  that  women 
as  wi^  as  men  are  in  the  circle  of  those  to  whom 
die  VMd  is  indebted  for  its  progress,  and  that  same 
rtlft  coat^tas  the  names  of  women  of  eminent  and 
V»^  knowledge  deemed  worthy  of  such  honorable 
riisogitiiton. 

■Let  me  repeat  here  the  coi  '  — '  '(iven  in  1843,  by 
Ae  Committee  of  Arrangement;  nd  specially  en- 
Inrced  by  a  resolution  then  offered  b'y  our  late  asso- 
difec,  Joseph  Ilenry,  that  it  should  be  a  matter 
«f  special  toncern  that  tlie  officers  and  members 
^qhM  keep  constantly  in  mind  that  it  is  an  imperative 
duty  to  can  everyone  to  membership  who  by  worth. 
viftDe  and 'special  fitness  is  calculated  to  benefit  the 
vorid  by  what  he  can  give  to  it  out  of  the  gifts  be- 
stowed on  him. 

But  I  come  now  to  a  6e1d  on  which  I  really  fear,  to' 
tread.  My  predecessor  in  Centennial  duty  shrank 
from  it  on  account  of  its  vast  extent;  and  the  years 
that  have  elapsed  since  he  spoke  have  added  immense- 
ly to  any  adequate  conception  of  what  has  been  wrought 
in  the  civilized  world  from  1 743  to  1880.  I  shall,  there- 
fore, as  he  did,  leave  to  others,  to  make  special  refer- 
ences to  the  various  subjects  into  which  the  history 
divides  itself  and  present  only  a  summary  of  what  has 
marked  our  human  progress. 

As  on  good  government  all  the  true  advancement  of 
society  mainly  rests,  we  may  mark  what  has  been  accom- 
plished for  the  setdement  and  amendment  of  political 
insdtutions.  The  principles  introduced  into  the  gov- 
ernment of  "Great  Britain  in  1688,  had  to  be  cultivated 
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and  sustained  by  many  grave  struggles  and  partial 
civil  wars,  before  the  complete  settlement  of  the  insti- 
tutions of  that  country,  in  nearly  their  present  form  was 
finally  accomplished,  by  the  full  acknowledgment  of 
the  House  of  Hanover  as  the  source  of  sovereignty. 
That  government  is  the  only  one  in  Europe  that  has 
not  been  changed  by  violent  revolution,  and  its  per- 
manence under  wise  provisions  for  general  amend- 
ment, seems  now  to  be  perfectly  secured.  Our  own 
Country  in  1776,  then  thirteen  Colonies,  literally  strug- 
gling under  mariy  political  burthens  and  disadvantages, 
boldly  struck  for  its  independence  and  freedom,  and 
after  a  seven  years'  struggle,  conquered  the  full 
acknowledgment  of  them,  from  the  British  King. 
They  soon  found  that  the  bands  of  a  Confederacy  were 
too  weak  and  loose  for  a  Nation,  and  in  a  peaceful 
examination  of  respective  rights,  powers  and  duties, 
the  sovereign  States  yielded  enough  of  sovereignty 
to  the  people  to  establish  a  glorious  and  permanent 
Union,  to  be  a  model  for  the  world,  of  the  advantages 
of  self-government,  and  of  adaptation  to  meet  the 
wants  of  a  constantly  growing  Empire.  The  thirteen 
feeble  Colonies  of  1776,  have  grown  to  be  thirty-eight 
powerful  States.  The  three  millions  of  people  that 
won  independence,  are  now  swelled  to  more  than  forty 
millions,  and  our  Country,  in  Arts,  Science,  Manufac- 
tures, Literature  and  Arms,  is  acknowledged  as  a  great 
power  in  moving  and  molding  the  world. 

France  copying  from  the  United  States  has  within  the 
century  tried  four  times  to  remodel  her  government  in 
the  interest  of  true  liberty,  and  has  three  times  relapsed 
into  the  bonds  of  despotism,  but  we  may  hope  that  the 
fourth  effort  will  be  attended  with  h 
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Hk  struggles  for  freedom  have  indefed*  pervaded 
the  mnbpie  condnent  of  Europe  with  more  or  less  effect 
%r^mnring  popular  rights  tod  modifying  ancient  iosti* 
tutions. 

War  has  had  a  great  hand  in  accomplishing  aU  tluSi 
and  the  needs  of  war  have  stimulated  human  indus^ 
and  ingenuity. 

Nearly  the  whole  of  the  continent,  of  South  America 
has  been  freed  from  monarchical  rule»  and  the  whole 
of  the  two  Americas  now  seem  destined  to  be  republics 
on  our  model.  » 

The  art  of  war  has  been  wonderfully  improved^  and 
as  its  instruments  have  becpme  more  powerfiil  and 
complete  its  carnage  and  misery  have  been  increased. 
But  even  in  it  we  find  compensations  by'  a  bettet* 
recognition  of  the  political  rights  o(  States^  and 
also  by  a  better  regard  for  the  laws  of  humanity  and 
private  rights. 

If  the  political  interests  of  mankind  have  been  im- 
proved by  these  great  changes,  how  infinite  have  been 
the  advantages  derived  from  the  mechanical  inventions 
of  the  last  hundred  years. 

The  steam  engine,  the  great  motor  for  nearly  all 
of  these  as  they  now  exist,  has  emerged,  as  it  were. 
from  an  embryo,  to  almost  a  living  being,  weaving  the 
gossamer  threads  of  animal  and  vegetable  life,  with  the 
same  ease  that  it  moves  the  mighty  masses  of  ocean 
steamers,  or  wheels  the  countless  trains  of  cars  over 
the  iron  pathways  of  every  continent. 

Machinery  for  almost  every  mechanical  art  has  be- 
come nearly  automatic,  and  whether  it  moves  the 
minutest  (Jrill,  the  loom,  the  printing  press  or  the  won- 
derful ponderous  or  delicate  hammer,  it  is  everywhere 
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in  our  most  active  life,  the  willing  and  obedient  servant 
of  men. 

Railways  were  in  their  infancy,  when  the  celebration 
of  1843  took  place,  now  they  count  by  hundreds  of  thou- 
sands of  miles,  they  are  even  threading  the  routes  of 
ancient  commerce.  As  they  increase  and  multiply,  so 
the  world  is  knit  more  closely  and  happily  together,  and 
human  brotherhood  becomes  more  intimate  and  per- 
feet.     Has  science  stood  still  during  all  these  years  ? 

The  answer  comes  back  to  us  through  the  telegraph, 
the  telephone  and  the  myriads  of  inventions  that 
depend  on  Magnetism  and  Electricity.  It  speaks  also 
in  the  v/onders  of  Geology,  Biology,  Chemistry,  As- 
tronomy, Physics,  Metaphysics,  Historical  research, 
and  in  Medicine  and  Surgery. 

But  would  these  results  be  ours  if  we  had  not  had  the 
use  of  types  and  printing  ?  What  revolutions  they  have 
wrought  in  our  speech  and  thoughts.  If  the  world's 
knowledge  had  depended  on  slow  copyists,  multitudes 
would  never  have  had  one  bright  intellectual  ray. 

Our  founder,  Franklin,  was  a  printer,  and  perhaps 
the  most  intelligent  and  skillful  of  his  day.  Look  at 
his  old  press  as  it  stands  now  in  one  of  our  museums, 
and  compare  it  with  one  of  those  that  to-day  strike 
off  many  thousands  of  copies  in  an  hour,  and  you 
can  form  some  conception  of  what  types  and  printing 
are  doing  for  the  promotion  of  science  and  useful 
knowledge.  When  the  world  was  brought  to  this 
city  in  1876,  to  interchange  the  exhibition  of  its  natural 
and  artificial  productions,  we  had  an  instructive  picture 
of  what  the  present  civilized  world  is.  History  enables 
us  to  penetrate  in  some  degree  the  obscurity  and  im- 
perlcction  of  ancient  times,  but  we  could  have  no  other 
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feeling  than  that  of  real  exultation  in  beholding  spread 
before  us  in  our  Great  Centennial  Exhibition  our  pres- 
ent world  in  all  its  strength  and  grand  proportions  and 
its  ability  to  realize  for  mankind  what  the  ancient  poet 
wished  for  his  people : 

"O  fortunatos  nimium  sua  si  bona  norint." 

I  must  forbear  from  the  further  attempt  to  give  the 
marvels  of  what  1 743  to  1 880  reveal.  Many  of  them 
take  date  within  my  own  memory,  and  I  am  truly 
grateful  that  I  have  witnessed  the  revelation  of  such 
gifts  to  men. 

We  may  be  proud  to  feel  that  our  Society  has  had  a 
full  share  in  all  this  wonderful  work. 

Among  our  members  have  been  found  the  States- 
men, Philosophers,  Mechanicians,  Manufacturers,  Doc- 
tors, Lawyers,  Judges  and  Merchants  who  both  here 

and  elsewhere  have  been  the  workers  in  the  fields. 
We  have  in  our  Transactions  and  Proceedings  essayed 
to  give  the  world  the  benefit  of  their  discoveries  and 
investigations,  and  in  return  they  have  reflected  honor 
on  us. 

I  must  now  leave  to  my  associates  to  tell  us  of  the 
march  of  modern  science  in  all  its  forms,  and  to  perfect 
the  imperfect  sketch  of  it  which  I  have  given. 

The  Society  published  the  first  volume  of  its  Trans- 
actions in  1773,  and  they  now  number  twenty-one  vol- 
umes, with  an  additional  one,  ready  for  publication. 
These  volumes  contain  the  more  elaborate  and  impor- 
tant subjects  that  have  been  communicated  and  are  to  a 
considerable  extent  the  important  records  of  scientific 
progress. 

The  publication  of  the  Proceedings  was  begun  in 
1S38,  and  they  have  now  reached  104  parts. 
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Practically  they  for  many  things  supersede  the 
Transactions,  being  less  formal  in  their  character,  and 
issued  in  rapid  succession,  give  the  current  contribu- 
tions of  our  members  for  the  advancement  of  science 
and  the  progress  of  original  research. 

Our  commemoration  would  not  be. complete  without 
some  reference  to  the  Society  as  a  corporate  body. 
It  was  incorporated  by  the  General  Assembly  of  Penn- 
sylvania, March  15,  1780.  The  preamble  of  the  act 
declares  the  objects  for  which  it  is  created  with  con- 
siderable detail  and  then  come  the  enacting  clauses 
which  gave  its  name  and  powers. 

It  is  remarkable  how  fully  and  clearly  the  powers 
are  expressed,  and  the  only  amendments  or  additions 
that  have  been  made  to  them  since  are  those  which 
enable  us  to  sell  and  rent  our  real  estate.  It  contains 
one  remarkable  clause  which  shows  the  clear  and 
catholic  views  that  our  founders  held  as  to  the  neu- 
trality of  science,  for  it  provides  that  all  correspond- 
ence or  communications  to  or  from  the  Society  shall 
have  free  transmissions,  notwithstanding  the  preva- 
lence of  war. 

In  1785,  the  State  granted  a  lot  of  ground  to  the 
Society,  as  a  site  for  the  erection  of  a  hall.  This  lot 
forms  a  portion  of  Independence  Square,  and  its  dimen- 
sions are  70  by  50  feet.  The  building  was  begun 
in  1785,  and  it  was  occupied  but  not  completely 
finished  in  1789.  The  old  minutes  to  which  I  refer 
any  curious  inquirer,*  contain  many  amusing  as  well 

♦The  plan  for  incorporating  the  Society  was  ordered  at  a  meeting  held  (as 
usual  then)  in  the  University,  Dec.  17,  1779.  Dr.  Smith,  Dr.  DufHcld  and  Mr. 
Biddle  being  constituted  a  cjmmittee. 

Feb.  17,  1780,  inquiry  began  to  l)c  made  for  some  lot  of  ground  on  which  the 
Society  might  erect  a  building  for  itself. 

April,  1 1,  dunaiiuns  were  ordered  to  be  stilicited. 
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as  instructive  memoranda  of  the  difficulties  of  get- 
ting through  with  such  an  important  work.  Such 
difficulties  are  not  unknown  even*  to  the  present  genera- 
tion. But  at  last  they  were  happily  surmounted,  and 
with  but  a  slight  change  in  the  basement  story,  the 
building  stands  to-day  in  the  same  shape  as  originally 
constructed.  By  several  additional  enactments  the  leg- 
islature authorized  the  Society  to  rent  such  parts  of 
the  Hall  as  were  not  needed  for  its  own  purposes,  and 
under  these  we  have  always  had  a  considerable  income 
from  rents.  The  city  of  Philadelphia  is  now  the  owner 
of  the  whole  of  Independence  Square,  except  the  lot  on 
which  stands  our  Hall.  They  purchased  the  Square  from 
the  State  in  1814,  and  out  of  the  sale,  our  lot  was  re- 
served, and  a  prohibition  made  of  the  erection  of  any 
other  buildings  on  the  Square,  than  those  which  were 
then  on  it.  Although  this  restriction  was  subsequendy 
repealed,  the  historical  associations  of  the  Square  are 
still  so  strong,  that  the  power  to  build  has  been  only  once 
exercised  by  placing  a  Court  House  on  the  Sixth  Street 

Proijo^als  were  made  to  liie  Library  Company  to  unite  in  the  purchase  of  Car- 
penicr's  Hall. 

A't'so/7'<r</,  that  fur  ihe  present,  the  Society's  meetings  should  he  held  in  Car- 
penter's Hail,  lo  which  the  Society's  eflects  were  soon  transferred. 

Then  follow  many  minutes  of  transactions  respecting  a  Silk  .Society  and  Fac- 
tory, an  Act  o{  Legislature  ve.">ling  the  Silk  Society  slock  and  machinery  in  the 
rhilosophical  Society,  and  much  trouble  with  the  trustees  or  directors  of  the 
.Silk  Society. 

.March  6,  17S3,  Rittenhouse  moved  the  transfer  of  the  Library  and  Cabinet  to 
some  mr'mbcr's  lunjse,  which  in  time  resulted  in  his  being  virtual  librarian  and 
curator,  and  tinally  president  of  the  Society. 

Apiil  10,  1783,  enc|uirie<  were  made  of  the  University  at  what  rent  the  Philo 
sophical  Society  might  use  its  house  m  Fifth  Street. 

The  Society  owned  some  "  house  in  the  State   House  yard,"  and  a  commiitc 
w.is  empowered  to  sell  it. 

In  July  an  effort  was  madv  to  i)urchase  a  40''  by  48'  lot  in  Fifth  Street. 

In  Septend)er  Mr.  Willing's  lot  in  Third  Street  was  looked  at. 

In  NiAcndx.r  a  lot  behjiiging  to  Mr.  i'owell  was  examine«l. 


front.  As  early  as  1835,  ^he  city  desired  to  purchase 
the  Hall,  and  a  few  years  afterwards  conditional 
arrangements  were  made  for  such  a  purpose  but  they 
were  verbal  and  informal,  although  intended  on  both 
sides  to  be  carried  out  in  good  faith. 

There  was  at  that  time  a  large  building  known  as 
the  Chinese  Museum,  situated  on  Ninth  Street,  South 
of  Chestnut,  which  contained  the  large  and  valuable 
collections  of  the  Philadelphia  Museum,  originally 
founded  by  C.  Wilson  Peale. 

An  arrangement  was  made,  by  which  the  Society 
should  purchase  this  building,  and  lease  part  of  it  to 
the  Museum  Company,  and  use  the  remainder  for  its 
own  purposes  and  benefit.  It  was  supposed  that  what 
the  City  would  pay  for  the  old  Hall,  would  enable  the 
Society  to  buy  and  substantially  pay  for  the  Museum 
property.  The  Society  made  the  purchase,  and  used 
all  its  funds  in  making  the  required  payments. 

These  funds  it  was  expected  would  be  replaced  by 
the  money  to  be  paid  by  the  city  for  the  old  hall. 
The  price  of  the  hall  was  to  be  fixed  by  referees,  of 

Later  in  that  month  the  commiitce  reported  that  they  could  get  Mr.  Jno.  Dun- 
lap's  lot  in  Fi(th  Street  for  $1000. 

In  December  Mr.  Itopkinson  offered  his  .S.  E.  cor.  Seventh  and  Arch  Street 
lot,  "  near  "  the  Observatory,  40'  by  100^,  for  ^icxx).  In  fact  this  (?)  lot  *•  next " 
the  Observatory,  enlarged  to  40^  l)y  306^,  was,  in  the  next  February,  purchased 
of  Mr.  Hopkinson  for  ;f6oo,  half  down,  half  on  mortgage. 

January  16,  1784,  Mr.  Hopkinson  inaugunited  a  building  excitement  in  the 
Society,  and,  February  6th,  the  Socitty  resolved  that  measures  be  immediately 
taken  for  erecting  a  suitable  building.  Subscriptions  were  ordered  ;  an  applica- 
tion to  the  Legislature  for  aid;  and,  as  soon  as  ;^iooo  should  be  subscribed,  a 
committee  to  plan  and  superintend  the  edifice. 

The  Legislature  responded  to  the  call,  and,  March  5th,  the  Treasurer  of  tlie 
Society  was  ordered  to  draw  on  the  Treasurer  of  the  State* 

Sam.  Vaughan,  Mr.  Kittenhouse  and  Mr.  Hopkinson  becain<* ' 

At  the  next  meeting  the  committee  reported  a  petit'** 
Society  and  Library  Company  conjointly  tp  the  1 
ground,  one  on  each  side  of  the  State  House  r 


which  each  party  was  to  choose  two,  and  in  case  ihey 
could  not  agree  a  fifth  referee  was  to  be  cliosen  by  the 
four  referees  and  his  concurrence  in  an  award  by  any 
two  and  liimself  made  the  award  binding  and  conclu- 
sive OD  bodi  parties.  It  so  happened  that  when  the  four 
referees  met  three  would  not  concur  in  any  award.  The 
fifth  man  was  chosen  and  he  would  not  agree  with  any 
two  of  the  other  referees  and'  so  the  project  of  a  sale 
fell  through. 

While  these  n^otiations  were  in  pn^resft  the  meni- 
orable  financial  troubles  of  i837-i844«  *««»£  in  IbH 
operation,  the  city  declined  to  carry  out  the  ctmditional 
bargain  that  had  been  made  and  the  Sodety  was 
plunged  into  the  depdis  of  financial  trouUe,  whtdi  for 
a  long  season  threatened  bankrupu^  and  even  riifaL 
The  sequel  of  this  melancholy  story  was  that  the 
Museum  building  was  sold'under  a  paramount  mort- 
gage of  comparatively  small  amount  against  which  it 
was  supposed  the  Society  was  protected  by  a  valuable 
lot  on   Chestnut  street,  adjoining  the  Museum  prop- 


in  June  a  hoianical  garden  was  started  on  the  Arch  Street  lol,  which  was  sub- 
sequently rented  to  Mr.  Killeiihouse,  and  finally,  after  some  years,  sold. 

In  December  Mr.  Vauyhan  repined  thai  the  Lihmry  Company  were  disvilH- 
fi«d,  and  that  he  had  presented  to  the  LegisL-ituie  merely  the  pelition  or  the  Phi- 
losophicil  Society. 

The  petition  was  granted,  and  the  lot  on  Firth  Street  oblnined  ;  for,  in 

April,  17S5,  it  wat  again  resolved  to  open  subscriptions  fur  erecting  a  building 
on  the  newly  ncqutred  ground ;  and  in 

June,  Mr.  Vaughan  presented  the  plan  of  a  house,  si 
built;  except  that  the  north  half  was  to  be  divided  i 
the  south)  and  that  vaults  beneath  the  cellars  were  dU 

November  came,  aiid   Mr.  Vaughan^  a^ked  authority  to  "shoar" 
walls  against  the  frost,  at  a  cost  of  jCi  l6a.  6d. 

17S5.  The  following  November,  Mr.  Vaughan's  committee  ha^  expended 
^365  los.  4d.,  in  building,  and  asked  authority  to  protect  it  against  the  winlcr," 
and  to  put  an  "  area  "  around  it,  at  a  cos)  of  £1  5s. 

ijSj.     In   May  a  subsctiplion  of  ^400  lur  carrying  on  the  Loilding  wt» 


substantially  such  as  was 
as,  instead  of 

"  the  cellv 
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erty,  which  had  to  be  sold  first,  and  also  by  collateral 
security  in  oth6r  forms.  But  all  these  protections 
failed  us  in  the  day  of  fiery  trial,  and  even  our  library 
and  collections  were  at  one  time  levied  on  by  the 
Sheriff.  It  is  to  this  peculiar  crisis  in  our  history 
that  Dr.  Patterson,  so  feelingly  refers  in  his  address  of 
1843,  with  hope  but  yet  with  fear.  But  the  good  old 
ship  was  still  manned  by  a  gallant  crew,  although 
somewhat  cast  down  they  were  not  dismayed. 

They  went  to  work  manfully,  gathered  their  re- 
sources together,  paid  their  debts,  and,  as  it  were,  took 
a  new  and  more  vigorous  start  in  corporate  life,  and 
to-day  the  Society  has  a  fund  of  nearly  $60,000,  the  in- 
come from  which  in  addition  to  its  rents  enabling  it  to 
defray  all  proper  expenses  and  make  liberal  appropria- 
tions for  its  publications. 

It  is  a  source  of  unalloyed  pleasure  to  me  to 
have  participated  in  this  successful  restoration  of  our 
affairs,  and  that  I  am  able  to  answer  to  1843:  We 
have  overcome  and  prosper. 

Before  I  close  I  must  refer  to  a  subject  in  which  my 


opened  by  the  Sociely.  Bui  it  was  hard  work,  gelling  money.  Finally,  in  Nt)- 
vember,  Franklin  (who  was  president  of  the  Society  until  his  death,  in  April, 
1790)  came  to  its  relief  and  lent  it  ;t500,  to  finish  the  building.  The  Street 
Commissioners  objected  to  the  height  of  the  front  steps,  and  ihcy  were  afler- 
wards  transferred  indoors.  Plans  for  letting  room*  to  the  University,  to  the  Col- 
lege of  Surgeons,  to  the  Freemasons,  and  to  Mr,  John  Vaughan  were  formed, 
and  in  some  cases  subsequently  carried  out ;  the  Sociely  retaining  for  its  own 
use  only  the  south-west  room,  and  the  College  of  Surgeons  taking  the  south-east. 
But  it  was  not  until  the  following  summer — 

Aug.  21,  C789,  that  a  resolution  appears  on  the  minutes  that,  when  Franklin's 
health  would  permit  of  his  leaving  his  house,  the  Society  should  meet,  not 
there,  but  in  their  own  **  Philosophical  Hall." 

No  trace.of  a  corner-stone  laying  ceremony  can  be  discovered  in  the  minutes. 

The  accommodations  must  have  been  poor,  for  two  years  afterwards — 

March  4,  1791,  it  was  resolved,  that  the  south-west  room  should  t)e  ^'hmt^a/ fit 
a  neat  manner ^  as  soon  as  contributions  could  ke  rmt^ 
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lamented  predecessor,  Dr.  Wood,  took  a  very  deep  i 
terest.  It  is  well  known  that  our  Hall  is  not  fir^ 
proof,  and  our  valuable  library  and  other  property  ^• 
constantly  exposed  to  great  peril.  At  his  request  i  ^ 
1866,  a  Building  Fund  was  started,  to  which  he  libe*  -■c 
ally  contributed,  and  the  increase  of  which  he  watch^^^  ^ 
with  great  care.  It  did  not  reach  during  his  life  to  — 
sufficient  sum  to  procure  a  fire-proof  edifice.  By  hi^=- 
will  he  gave  a  legacy  of  $20,000  to  aid  the  fund. 

The  object  that  he  had  at  heart  is  not  yet  accom-    ^ 
plished.     Let  us  follow  his  good  example,  and  make  a 
new  Hall,  such  as  he  desired,  the  enduring  Monument 
of  this  celebration. 

What  has  been  the  influence  of  our  example  in  the 
United  States?  We  are  the  oldest  scientific  Society  of 
the  New  World,  but  our  correspondence  with  kindred 
institutions  in  our  own  country  shows  to  what  an  ex- 
tent science  is  now  cultivated  amoncr  us.  Some  of 
them  are  bcirinnino-  to  hold  their  centennial  celebra- 
tions,  and  others  their  semi-centennials.  Our  sister  of 
Boston,  the  American  Academy  of  Arts  and  Sciences, 
invites  us  to  its  Centennial  in  May  next  by  a  delega- 
tion. This  invitation  we  have  cordially  accepted,  and 
the  reunion  of  Philadelphia  and  Boston  will  kindle  glo- 
rious recollections  of  our  Revolutionary  history. 

We  may  truly  rejoice  over  the  triumphs  of  the  cen- 
tury that  closes  with  this  day. 

The  civilized  world  is  blessed  with  universal.  Peace, 
Science  and  the  Arts  are  moving  irresistibly  onward. 
Commerce  spreads  her  sails  in  every  sea  and  her  cars 
on  evc^ry  land,  the  art  of  Government  is  undergoing 
manifold  changes  full  of  importance  to  the  future  of 
the  human  race,  and  that  Charity  which  is  the  greatest 
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of  all  graces  is  doing  its  perfect  work.  May  the  next 
Centennial  celebration  of  the  Society  have  as  much  to 
glory  in  as  we  are  enabled  to  record  of  the  one  just 
terminated,  and  may  1943  and  1980  find  our  successors 
still  in  the  field  labouring  for  the  Promotion  of  Useful 
Knowledge. 


2.  TJie  Early  Botanists  of  Hie  Society^ 

Prof.  Asa  Gray,  Cambridge,  Mass. 

"  E*en  when  the  hoary  head  is  hid  in  snow, 
The  life  is  in  the  leaf.*' — Dryden, 

Prof.  Gray  being  unable  to  attend  the  dinner  and 
respond  to  the  above  toast,  sent  the  following  letter 
to  the  Committee  which  was  read  by  Mr.  Price : 

Cambridge,  Mass.,  March  lOtli,  1880. 

To  THE  Committee  of  Arrangements  of  the  American 
Philosophical  Society  : 

Dear  Sirs: — I  am  gratified  and  tempted  by  your  kind  in- 
vitation to  the  dinner  of  the  American  Philosophical  Society, 
in  commemoration  of  the  one  hundredth  anniversary  of  its 
corporate  existence.  I  knew  that  your  Society  was  still 
more  venerable,  but  I  did  not  know  that  so  much  of  its  vig- 
orous youth  was  anterior  to  the  charter  of  incorporation. 

It  is  interesting  to  me  that  your  anniversary  celebration 
occurs  at  this  time,  for  it  happens  that  the  eldest  sister  of 
your  Society,  the  American  Academy  of  Arts  and  Sciences, 
is  preparing  to  celebrate  the  one  hundredth  anniversary  of  its 
foundation  a  few  weeks  later,  and  on  the  very  day  of  your 
foundation,  viz.  May  25th.  As  one  of  the  elder  of  the  liv- 
ing Fellows  and  a  past  President  of  tbiB  Acad^ 
have  been  glad  to  appear  before  yon  8p 
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institiitiiin,  to  bring  you  its  fclicitjitioiis  and  at 
time  to  solicit  your  inttTtirit  in  "iip  n|ii'iiiacliiriif 
oni'tiini.  r  kiiowtliat  it  is  iiitcmk-ii  to  iiivilt- thu 
AmericM  Philomphtoal  fionatjr  to  aand  -m «  iM^girtta 
Vat  rindivyaelf  niuUe  to  Imv*  boBwai  fwwatVinii!-«B 
BhiUl  have  to  foiago  tbii  {deMore.  -''-''     '.>'>'' 

If  Z  coald  have  bempnwat  it  woaM  bM*  iMwtfttteg 
aud  pleasiog  to  me  td  addrua  a  few  worda  to  tha  Rmnoophfe.. 
oal  Sooietjr  in  oommieinoratioD  of  ih»  £0tii^«AdM^iB*ta|fe> 
ists  it  hae  anrtared  or  fostared.  A  tist  whioh  be^ot  wiA'tW 
name  of  Johu  Bartraiu,  the  earliest  indigeiunia  botaoiatof 
i|Br  country,  and  inolndea  t^e  names  of  Bartqpi  Mftklaol^aiXt 
Coljins,  Scbwetoitz  and  Nnttall,  ODght  to  eoggeet  and  tMpins 
some  reDiarks  which  woald  not  be  ioappropriate  or  naintwa 
eating  apoo  the  occasioa:  altboi^h  no  dunbt  othan  will 
better  lit  the  place  and  grace  the  occasion  in  which  I  shall 
not  be  able  to  bear  a  part. 

With  many  thanks  for  your  kind  invitation  and  with  my 
best  wiehea  for  the  perpetual  prosperity  of  the  American 
Pliilosophical  Society,  I  remain,  yours  very  truly, 

ASA  GRAY. 


3.  Tfte  alliance  of  Universities  and  the  learned  So- 
cieties, 
Prest.  D.  C.  Oilman,  Johns  Hopkins  University, 

Baltimore,  Md. 

"  Die  Wellgcschichle  sucht  aiis  Bproedcm  Sloffeii. 
Kin  reincs  liild  det  Menschheil  in  ge»lalteii." — /Mtel. 

In  response.  President  Gilman  said: 
Mr.  President  and  Gentlemen  of  the  Society  : 

As  a  representative  of  the  youngest  of  American    uni- 
vuraities,  I  am  bajipy  to  greet  the  oldest  of  Amcricuii  acad- 
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emies,  and  to  congratulate  the  members  of  this  association 
upon  the  success  which  has  followed  its  operations  from  the 
colonial  days  until  now.  I  congratulate  you  on  beginning 
right  and  on  keeping  right  through  a  century  of  incorpora- 
ted life,  and  on  the  prospect  of  a  good  continuance  through 
years  to  come.  As  the  eldest  in  a  family  is  looked  up  to  as 
a  leader,  so  the  eldest  in  the  academic  sisterhood  is  watched 
and  followed  by  a  long  line  of  younger  kin.  Your  methods 
of  work,  your  modes  of  selecting  associates,  your  philosophi- 
cal discussions,  and  above  all  your  publications  of  import- 
ant contributions  to  human  knowledge,  are  sci:utinized 
throughout  the  land.  Your  progress  has  been  the  progress 
of  science;  in  your  success  the  country  shares;  in  your  cen- 
tennial the  academies  and  universities  of  the  nation  rejoice, 
and  to  your  future  they  look  forward  with  bright  antici- 
pations, t 

The  sentiment  to  which  you  have  asked  a  response  sug- 
gests the  reflection  that  in  this  wonderful  epoch  of  intellec- 
tual activity,  when  light  beams  from  such  unexpected 
sources,  on  so  many  crypts,  dispelling  the  shadows  and 
ghosts  with  which  they  had  been  occupied.  Universities 
and  Academies  stand  like  priests  at  the  altar  of  truth, 
kee})ing  bright  the  coals  from  which  the  torches  of  research 
are  lighted.  Their  objects  are  the  same;  perhaps  indeed  there 
is  a  correlation  of  forces,  and  university  heat  becomes  aca- 
demic work.  This  at  least  is  certain,  that  they  are  the 
most  potent  agencies  which  our  civilization  possc^es 
for  the  discovery  of  truth.  While  it  is  important  that 
they  should  be  co-operative,  it  is  also  important  that 
their  methods  should  be  individual,  not  identical,  or  in 
other  words  t^at  their  distinctive  functions  should  nr^*"  *« 
confounded-     I  take  it  that  the  prime  pr 
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versity  is  education,  its  secondary  object  is  research  ;  while 
the  converse  is  true  of  the  academy,  which  should  always 
make  it«  major  task  investigation,  and  its  minor  instruc- 
tion. The  best  university  will  include  among  its  professors 
those  who  can  advance  the  sciences  to  which  they  are  devo- 
ted,  and  among  the  associates  of  an  academy  there  will 
always  be  those  who  are  capable  and  ready  to  difiuse  among 
men  the  knowledge  discovered.  The  university  will  develop 
the  talents  of  youth,  the  academy  will  task  the  fiowers 
of  full  grown  mefi.  Universities  plant  seed  ;  academies 
reap  fruit.v'^ 

•  I  do  not  indulge  in  these  antitheses  for  the  sake  of  rhetori- 
cal amplitude ;  but  because,  in  response  to  the  sentiment 
which  has  been  proposed,  it  seemed  to  me  well  to  emjihasizc 
at  once  the  unity  of  purpose  and  the  diversity  of  method 
which  are  characteristic  of  these  complex  institutions,  and 
the  need  there  is  of  giving  both  full  scope. 

There  are  always  strong  men  in  a  oomninnity  to  whom 
universities  do  not  otler  a  earoer.  Leil)nitz,  at  the  beginning 
of  tlie  Koyal  Academy  of  Berlin,  and  Ilnniboldt  in  its  later 
days,  are  exani])les  of  scholars  who  found  in  learned  societies 
and  not  in  universities,  the  spheres  of  their  activity.  New- 
ton on  the  other  hand  was  eificicnt  both  in  the  Universitv  of 
Cambridge  and  in  the  Royal  Society  of  London  ;  and  in  our 
own  day  Sylvester  has  been  etpially  active  as  a  university 
professor  and  as  a  contributor  to  academic  delibemtions  and 
memoirs.  Two  of  our  countrymen,  as  the  biogra{>her  of  one 
has  shown  us,"^  both  named  Benjamin, both  born  in  Massachu- 
setts, l)oth  devoted  to  experimental  physics,  both  resident 
in  foreign  lands, — Benjamin  Franklin,  one  of  the  founders 
of  this  Society,  and  Benjamin  Thompson,  Count  Rumford, 

♦  Uov.  (i   K.  Ellis,  D.n.,  in  his  Life  of  Uunifora. 
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founder  of  the  Royal  lustitutioii  in  London, — were  deprived 
in  youth  of  the  advantages  of  university  and  collegiate 
training ;  but  both  of  them  enjoyed  within  the  fellowship 
of  learned  societies  intellectual  excitement  and  instruction, 
and  both  have  helped  to  perpetuate  to  our  day  the  good 
influences  in  which  they  participated. 

The  mention  of  Rumford's  name  is  suggestive  of  an  im- 
portant investigation  recently  completed,  which  beautifully 
illustrates  the  joint  operations  of  an  aca<lemy  and  a  univer- 
sity. Your  younger  sister,  the  American  Academy  in  Boston, 
holds  a  fund  which  was  given  by  Rumford  for  the  encourage- 
ment of  researches  in  respect  to  light  and  heat.  It  has  given 
the  Rumford  medal,  first  to  Dr.  Robert  Hare,  a  distinguished 
member  of  this  Society,  and  then  to  Ericsson,  Treadwell, 
Clark,  Corliss  and  Dmjier.  Of  late  years  it  has  bought  in- 
struments for  the  promotion  of  physical  investigations. 

Three  or  four  years  ago  a  new  university  originated  in 
Baltimore,  and  one  of  the  first  men  of  science  called  into  its 
service  was  a  young  physicist  of  Troy,  whose  studies  in 
electricity,  hardly  noticed  in  this  country,  had  attracted  the 
commendation  of  Clerk  Maxwell,  in  the  University  of  Cam- 
bridge. This  Hopkins  professor  suggested  to  one  of  the 
Rumford  trustees  a  methcnl  which  might  be  emploj^ed  for 
the  more  accurate  determination  of  the  mechanical  equiva- 
lent of  heat.  The  Academy  listened  to  the  proposal  and 
agreed  to  furnish  from  the  Rumford  fund  a  part  of  the  cost 
of  the  necessary  apparatus ;  the  University  encouraged  its 
professor  to  undertake  and  prosecute  the  inquiry  and  bore  a 
part  of  the  cost  of  the  instruments.  The  investigation  has 
been  concluded,  and  its  results  have  been  published  in  a 
memoir  of  nearly  two  hundred  pages  by  the  Academy  in 
Boston.     Its  conclusions  are  of  fundamental  imj^rtance; 
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but  thia  IB  not  the  place  to  rchcjirat'  tlieni,  wore  I  qujilifiod 
•  to  do  BO.-  I  flimply  call  nttontion  to  tbem  oh  a  goml  exam- 
ple of  Bcieotific  co-o]>omtion,  and  esjiecmlly  as  an  iUual ration 
■  of  the  modebj  whicli  im  academy  endowed  by  the  courtier 
Bomford,  more  than  eighty  yciars  ago,  and  a  university,  re- 
cently fbnnded  by  Ilopkiua,  of  the  Society  of  Friend  a,' ore 
able  to  unite  in  the  discovery  and  publication  of  ecientific 
tratb. 

Before  I  eloee,  Mr.  President,  may  I  be  ftllo««d  to  «dd 
Doe  more  remark?  There  are  three  neig^bcHii^dtieBVrliieK 
it  eeeme  to  me  have  not  yet  done  what  tbey  might  for  Am 
intelleotiut  advancement  of  this  eonntry.  I  refer  to  BaltE- 
more,  Ndir  York,  and,  yoa  will  pardon  me  fi^  adding; 
Philadelphia.  They  hare  good  inatitatioH,  thejf  htm: 
learoed  men,  they  bare  gnat  wealth ;  bnt  tbtiy  need  ■trwge^ 
and  closer  combinations  than  now  exist, — 'better  organiza- 
\  tiou  for  the  advancement  of  learning.  "We  may  hope  that 
with  recurring  prosperity,  inci'easing  vigor  will  be  shown 
in  their  academies  and  universities. 

In  such  activities  there  may  be  emulation,  but  there 
should  be  no  rivalry;  for,  as  the  forts  which  guard  the 
Chesapeake,  the  Delaware,  and  the  Bay  of  New  York  sup- 
.  port  one  another,  so  these  three  great  cities  may  strengthen 
and  encourage  each  other  by  the  firm  establishment  of  in- 
stitutions for  the  protection  and  defense  of  society  against 
ignorance,  bigotry  and  pretense.  Sure  that  the  central  city 
of  the  trio,  the  intellectual  and  financial  center  of  the  Key- 
stone State,  will  do  its  part, — I  beg  leave,  in  conclusion,  to 
otter  this  sentiment : 

The  American  Philosophical  Society  and  the  University 
of  Pennsylvania;  may  they  shine  as  a  sklla  duplex  through 
centuries  to  come. 
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4.  Otir  friends  wlvo  have  passed  away^ 

Dr.  W.  A.  Hammond,  New  York  City. 

"  Plena  fuit  vobis  omni  concordia  vita ; 
Etstetii  ad  fiiiem  longa  tenaxque  fides." 

In  reply,  Surgeon-General  Hammond  said: 

Before  coming  on  here  I  was  selected  by  the  members  of 
a  Scotch  society  to  attend  a  dinner  which  was  to  be  given 
upon  the  anniversary  of  the  birth  or  death  of  Robert  Burns, 
and  I  was  requested  to  post  myself  thoroughly  upon  Scotch 
medical  men ;  that  I  would  be  required  to  respond  to  the 
toast,  "The  Medical  Men  of  Scotland.''  I  did  so.  To  my 
great  disgust  I  found  I  had  made  a  mistake  in  the  dinner; 
that  instead  of  coming  off  on  Tuesday,  it  came  off  on 
Wednesday;  so  that  I  come  here  rather  filled  with  ideas 
concerning  Scotch  doctors.  Mr.  Price  said  that  I  would 
not  be  expected  to  make  a  mournful  speech ;  that  I  could 
respond  in  the  best  vein  possible.  I  think  we  will  all  agree 
that  we  have  much  more  regard  for  the  man  who  makes  us 
laugh  than  the  man  who  makes  us  cry,  and  crying  would  be 
greatly  out  of  place  this  evening. 

For  the  history  of  tlie  dead  of  tlie  American  Philosophical 
Society,  you  have  only  to  think  for  one  moment  of  those 
remarkable  men 'who  have  passed  away,  wlio  have  given 
their  lives  to  science,  and  were  at  the  same  time  members  of 
this  Society.  Of  tlieni  I  have  nothing  to  say,  because  they 
are  familiar  to  vou.  But  there  are  three  or  four  men  with 
whom  I  was  well  acquainted,  and  first  in  regard  to  my 
old  friend,  Charles  B.  Trego.  I  knew  him  thirty  or  forty 
years  ago.  My  very  first  idea  of  any  scientific  impetus  was 
received  from  that  man.  I  saw  him  frequently,  and  he 
treated  me  as  a  father  would  treat  a  son,  and  the  amount  of 
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knowledge  which  I  aciuired  from  him  at  that  time  waafet 
more  than  I  have  got  from  any  other  one  [torsou.  Strange 
OH  it  rimy  seem  in  these  days,  Mr.  Trego  was  elected  to  thu 
Legislature.  They  do  not  sund  such  men  to  the  Legislature 
now  ;  and  if  they  did,  they  would  probably  be  entirely  outof 
place.  Mr.  Trego  and  I  were  very  frequently  together,  and  I 
will  go  on  loving  him  aa  I  love  my  own  Either.  He  wa^  not 
what  eould  be  called  a  jovial  man.  I  recollect  that  I  went 
to  the  Capitol  at  Harrisburg  one  day  to  hear  the  debate.'*, 
and  some  western  member  was  speaking  without  much  ru- 
i'crcnce  to  the  matter  before  the  House.  Mr.  Trego  saw  him 
and  came  over  to  me  and  said,  "  Do  you  know  what  that 
man  is  talking  about?"  I  said,  "1  have  not  the  slightest 
idea."  "  Well,"  he  said,  " neither  have  I;  he  ib  letting  the 
liark  oat  on  it." 

Then  about  Samuel  Jackson  and  Jtm  Carson.  What  m 
remarkable  man  Jacksfjn  waa.  Paralyzed  in  both  of  ha 
legs,  yet  I  never  saw  anything  but  a  smile  upon  his  iace. 
Careon  was  more  grave,  more  dryly  humorous.  He  once 
gave  me  a  conundrum  which  was  unlike  anything  I  had 
ever  heard  before.  I  was  then  an  assistant  surgeon  of  the 
army,  and  rather  more  puU'ed  up  than  I  am  now.  CaraoD 
said  to  me,  "  I  have  often  noticed  that  ausistanl  surgeons  of 
the  army  arc  the  knowingeat  military  men  in  it;  I  have 
been  thinking  about  a  conundrum.  As  a  military  man,  can 
you  tell  me  the  difterence  between  a  piece  of  roast  beef  and 
a  fortification?"  On  my  replying  in  the  negative,  "Weil," 
said  he,  "I  will  tell  you.  A  fortifivjition  is  a  work  placed 
usually  for  purposes  of  defence  at  the  entrance  of  a  harbor, 
armed  with  heavy  guns,  sometimes  built  of  stone,  and  some- 
times built  of  earth ;  usually  garrisoned  by  troops,  and  these 
troops  have  various  munitions  of  war,  which  are  furuished 
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them  for  the  use  of  the  ordnance.  Now,  on  the  contrary,  a 
piece  of  roast  beef  is  the  cooked  flesh  of  the  ox,  endowed 
with  highly  nutritious  qualities,  usually  served  upon  the 
table  and  people  eat  it,  and  hereafter  when  any  person  asks 
you  the  difference  between  a  piece  of  roast  beef  and  a  forti- 
fication, you  will  probably  be  able  to  tell  it." 

There  is  ray  old  friend.  Dr.  Wood.  Although  dignified  to 
an  extreme  degree,  he  was  the  personation  of  kindness.  As 
a  scholar  and  man  of  letters,  I  suppose  we  shall  scarcely  look 
upon  his  like  again.  There  is  one  point  in  regard  to  him 
which  is  worth  mentioning  here  and  with  which  some  who 
hear  me  are  doubtless  acquainted.  He  made  a  tour  through 
Europe,  and  after  completing  it,  he  sold  his  carriage  and 
horses  and  invested  the  proceeds  in  fine  Burgundy,  Cham- 
bertin  I  think,  and  I  have  had  intense  satisfaction  in 
drinking  a  good  deal  of  that  Burgundy.  I  think  the  most 
pleasant  recollections  I  have  of  the  doctor  are  connected 
with  that  Burgundy. 

It  would  be  very  easy  to  say  more  or  less  about  the  worthy 
dead,  and  although  what  I  have  said  to  you  has  been  rather 
in  a  jovial  strain,  yet  there  is  enough  for  serious  thought. 
The  history  of  science  in  this  country  could  be  told  in  the 
biographies  of  these  men.  I  now  propose,  "The  memory  of 
those  who  have  gone  from  among  us." 

5.  The  study  of  Languages^ 

Prest.  Wm.  C.  Cattell,  Lafayette  College,  Easton,  Pa. 

"  Qux'  philosoj^hia  fuit,  facta  philologia  est." — Seneca,  Ep.  io8. 

President  Cattell,  in  rei)ly,  said : 

Mr.  President  and  Gentlemen: — It  is  well  known  that 
the  Founder  and  first  President  of  the  American   Philo- 
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supliiciil  Society'  W!i8  in  his  wny  BOtnowlmt.  of  B  I'biIoI<v 
t(iBt,  tliougli  it  limy  Itc  Uikcii  lor  granfiil  Hint  In-  never 
abandoned  the  jhurHuils  of  Pliilosoiitiy  for  tlionc  i)t'  I'id- 
lology,  as  yeucca  iii  the  qimtatioii  upon  the  |iiv>graumte 
8t!eni8  to  assert  waa  done  by  the  wise  njen  of  liis  day.  But 
piiilology  in  this  age  nieana  aoinething  very  difil-rent  from 
what  it  meant  when  Sen«!cn  wrote  these  words,  or  whea 
Fmnklin  presided  over  the  deiibenitions  of  tliis  Society, 
whose  Centennial  we  celebrate  to-uight.  Dr.  Murray,  tiw 
President  of  the  Philological  Society  of  England,  aaye, 
in  a  late  number  of  the  Independent,  that  aa  recently  a« 
twenty-five  years  ago,  "English  Philology  waa  in  its  pro- 
ecicntitic  babyhood;"  ao  fhiit  Franklin,  though  he  wu»  no 
mean  Latin  scholar  and  know  aevwntl  modern  luiiguugcs, 
could  not  have  played  what  would  now  be  regarded  a  lend- 
iiig  role  aa  a  Philologist,  Yet  the  itlustriouH  aage  brought 
his  philosophy  to  bear  upon  the  English  language  at  a  point 
where  many  of  the  great  Philologiats  are  now  coDcetitrating 
their  strength,  namely,  the  reform  in  spelling.  Not  only 
did  this  practical,  honest,  economical  printer  revolt  at  the 
unnecesaary  expenditure  of  time  and  labor  in  setting  up  the 
silent  letters  and  of  paper  and  ink  in  printing  them,  but 
hia  philosophic  soul  was  vexed  at  the  wild  and  reckless 
spelling  that  obeyed  no  luw  and  could  be  reduced  to  no 
order.  He  published  a  dissertation  upon  the  subject,  based 
upon  these  three  eminently  philosophical  principles,  (1)  that 
there  should  be  no  letter  that  is  not  Bounded,  (2)  that  every 
letter  should  be  confined  to  one  sound,  and,  (3)  that  there 
should  be  no  distinct  sounds  in  the  language  without  letters 
to  express  them.  To  carry  out  his  reform  he  inveuted  a 
now  alphabet,  contemptuously  dismissing  six  of  the  preseut 
lettera  as  useless  and  introducing  six  new  Llmmclcca  to  ex- 


press  the  soiimla  not  already  provided  for.  In  his  tetter  to 
Miss  Stflveiisoii,  17B8,  written  in  the  reformed  spelling  and 
with  the  new  characters,  he  disposes  in  hia  plain  common 
sense  way  of  the  objections  urged  againBt  the  new  depar- 
ture, inciuding  the  very  ones  most  frequently  advanced  now. 
But  the  great  man,  who  handled  the  lightning  with  such 
success,  failed  hopelessly  in  his  encounter  with  the  English 
BpelUng  ;  and  in  his  letter  to  Mrs,  Meeum,  1786,  he  sorrow- 
fully admits  that  "  what  is  still  called  the  bad  spelling  in 
English  is  really  the  best,  as  generally  conforming  to  the 
sound  of  the  letters  and  of  the  words ;"  he  also  quotes,  with 
nndisguised  admiration,  the  conundrum  of  Mrs.  Brown's 
housemaid,  "  if  j/f  don't  spell  wife,  what  docs  it  spell  t"  and 
then  abandoning  all  further  efforts  "  to  propagate  useful 
knowledge  "  in  this  direction,  ho  suddenly  disapi>eara  as  a 
B{)clliQg  reformer. 

The  great  astronomer,  David  Rittenhousc,  Franklin's  suc- 
cessor as  President  of  this  Society,  was  too  much  occu- 
pied with  the  heavenly  bodies  to  care  much  about  what 
was  going  on  ui>on  the  earth,  but  his  successor,  Thomas 
Jefterson,  had  a  jiersonal  and  practical  interest  in  this 
matter.  lie  had  to  write  many  messages  to  Congress, 
This  led  him  to  a  more  thorough  study  of  the  language 
through  which  these  important  coniniuniciitions  were  made 
to  his  fellow-citizens.  I  am  not  sure  that  Jefferson  was, 
technically  siieakiug,  a  spelling  reformer.  Having  under- 
taken to  reform  the  old  Federal  party,  he  probably  found 
his  hands  full,  and  declined  any  more  contracts  in  that  line; 
but  a  sentence  near  the  close  of  his  celebrated  essay  upon 
the  Anglo-Saxon  language,  written  in  1798,  is  pleasant  read- 
ing for  the  f*]ieHiiig  liefumior^  m^w  ;  aiiys  ho 
■ouuda  of  a  langujige  pi-i-loully,  every  letter  tit"  its  ali^imlitit 
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flhonld  hMvo  but  a  single  power,  ami  thoso  Icttors  only  should 
be  used  whoaa  powers,  succe-'aively  pronnmiTOd,  would  pro- 
daoe  the  sobnda  requireJ,"  and  then  he  declares  with  nil 
Mnphasta  that  would  have  ivjoicod  the  honest  hotrt  nt 
Franktiti,  that  the  English  spelling  ia  further  removed  from 
this  state  than  that  of  any  othur  language  with  which  he 
was  acqaaiuted.  lie  alc^o  a.^ks  in  the  same  coniicctiou  and 
tritb  aohenrful  confidence  in  the  answer  that  must  be  given 
by  all  seiiBibla  persons,  "if  the  Euglish  word  cou^h  wcru 
spelt co/',wODld  that  change  the  wordf"  rcrmit  me  lo  add, 
tbatalthoogh  our  third  President  did  not  do  much  to  ad- 
to  the  heart  of  our  firat,  he  did  a 
ge  by  intnwiucing  Angli>- 
of  our  Colleges  und  Uni- 
vensities.  He  made  tho  mistake,  pardonalde  in  tho^ 
days,  of  regarding  the  Anglo-Saxon  as  "merely  an  anti- 
(^uated  form  of  our  present  language,"  asserting  that,  if  we 
"  would  remove  the  obstacles  of  uncouth  spelling  aud 
unfamiliar  characters,  there  would  be  little  more  difficulty 
in  understanding  an  Anglo-Saxon  writer  than  Burns' 
poems;"  but  he  was  eminently  sagacious  in  insisting 
upon  "tho  necessity  of  making  the  Anglo-Saxon  a 
regular  branch  of  Academic  education,"  and  was  fiir  in  ad- 
vance of  his  time  in  giving  to  thiB  study  such  prominence 
in  the  great  university  he  founded. 

But,  with  your  fiermiasion,  Mr.  President,  I  will  add  that 
there  are  other  membera  of  the  American  Philosophical  So- 
ciety who  have  becomu  eminent  as  Philologists,  though  they 
have  not  been  called  upon  by  the  Society  to  occupy  the  high 
official  position  once  adorned  by  Franklin  and  Jetlcrson,  and 
now  by  yourself.  We  need  only  look  around  these  tables 
to  see  them.    The  learned  Professor  of  Hebrew  in  Princeton 
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Theological  Seminary,  Dr.  Grreen,  who  sits  at  my  right,  has  no 
superior  as  an  Oriental  scholar  in  this  or  any  other  country ; 
and  near  him  I  see  my  old  College  friend,  Mr.  Ingham, 
whose  graduation  8j>eech  was  delivered  in  Latin — the  honor 
then  awarded  by  the  Faculty  to  the  first  scholar  of  the 
class — and  although  he  would  not,  I  am  sure,  allow  me  to 
name  him  among  the  specialists  in  the  study  of  languages, 
I  know  that  by  his  philological  studies  at  home  and 
abroad  during  the  intervals  of  a  business  life,  he  has  proved 
himself  worthy  of  the  spurs  he  earned  at  Princeton  College 
thirty  years  ago.  I  see  also  President  Chase,  whose  schol- 
arly editions  of  the  Latin  and  (/rreek  classics  are  in  the 
hands  of  all  our  College  Professors;  and  Mr.  Phillips,  the 
cultured  scholar,  whose  good  work,  both  as  a  Philologist 
and  Antiquarian,  is  recognized  abroad  as  well  as  in  Amer- 
ica; and  Dr.  Brinton,  eminent  as  an  authority  in  the 
aboriginal  languages  of  our  country,  and  whose  learned 
contributions  to  our  knowledge  of  the  Indians  have  really 
done  much  to  redeem  the  American  people  from  the  dis- 
honor of  having  broken  all  the  treaties  we  have  ever  made 
with  them  ;  and  I  see  at  the  farther  end  of  the  room,  the 
genial  and  still  youthful  face  of  that  veteran  Philologist,  Dr. 
llaldcman,  the  mention  of  whose  honored  name  brings  me 
back  to  the  spelling  reform,  for  it  was  this  eminent  scholar 
who  carried  otF,  over  a  host  of  learned  and  distinguished 
competitors,  the  prize  offered  by  Sir  William  Trevelyan  in 
1857,  "for  the  best  essay  upon  a  reform  in  the  spelling  of 
English."  As  often  as  I  turn  to  the  pages  of  this  The- 
saurus of  philological  learning  and  remember  that  it  was 
written  in  Dr.  Ilaldeman's  "  pre-scientilic  babyhood," 
quoad  philologiam  I  am  reminded  of  Hercules,  who  while 
yet  in   his  cradle  displayed   such    marvelous   strength    in 
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fiWiDg  himself  from  tlie  monster  which  ht'lil  liim  in  its 
huge  uoils.  But  liiiit  was  probably  a  lying  fable.  What 
I>r.  [laldemuu  did  ia  a  fixed  fnct;  and  this  learnwd  pioneer 
in  the  spelling  reform  claims,  and  with  justice,  to  be 
tlie  first  English  scholar  who  can  honeetly  use  the  vx- 
ultant  line  of  Bryant,  "I  broke  the  spell  that  boutiil  mc." 
Certainly,  he  and  his  learned  coadjutors — for  I  do  not  know 
of  tiu  eminent  pliiliilogiBt  who  is  not  enlisted  to  some  extent 
in  this  spelling  reform — have  brought  the  brightest  hopen 
of  Franklin  and  Jefierson  to  the  point  of  realization. 
This  I  concede  heartily — but  also  sorrowfully,  for  at  my 
time  of  life  it  is  horrible  (o  think  of  learning  to  sjiell  over 
again.  There  was  a  time,  I  confess,  when  my  zeal  to  under- 
go this  personal  tribulation  for  tlie  benefit  of  posterity 
which  (it  has  been  forcibly  said)  hae  never  conferred  any 
benefits  u]ion  us,  was  not  strong  enough  to  keep  me  from 
devoutly  wishing  that  a  kind  Providence  would  confound 
the  counsels  of  these  conspirators  against  the  established 
disorder,  at  least  until  I  was  out  of  the  reach  of  their  new 
BpeMing  books.  Even  now,  I  cannot  help  expressing  the  be- 
nevolent wish — benevolent  to  myself  and  my  contempora- 
ries— that  this  every-way  desimble  and  even  necessary 
reform  had  come  earlier.  I  wish  that  Franklin  bad 
finished  up  the  matter,  and  that  our  patriotic  forefathers 
under  his  wise  and  practical  leadership  had  succeeded  in 
driving  the  bad  spelling  out  of  the  country  with  the  dis- 
comfited British.  It  really  seems  as  if  those  long  years 
that  tried  men's  souls,  would  have  been  just  the  very  best 
opportunity  to  dispose  of  this  vexed  question.  There  was  so 
much  turmoil  and  confusion  during  the  war,  such  pecuniary 
distress,  such  afflictive  social  and  political  antagonisms  that 
the  misery,  inevitible  to  the  generatipn  that  reforms  the 
English  spelling,  would  hardly  have  been  noticed  ;  and  tin- 
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[leopie  of  t!ie  CnlotneH  would  Imvo  emerjjed  from  this  double 
and  eynL'lironoiiK  re!volution  a  roally  free  and  independent 
nation  upon  a  sound  politivnl  and  ortliogmphitial  baaUl 

Bnt  I  niusl  not  lose  sight  of  tlie  text  you  have  given 
mc,  wbiuii  in  connection  with  the  quotation  from  Seneca 
sii^iTOsrs  more  than  the  spoiling  reform.  Tho«e  who  are 
familiar  with  this  epistle  6f  Seneca  to  bis  friend  Lncilius, 
i'annot  have  failed  to  notice  tiie  reluctance  with  whicli  he 
adniita  that  the  Pbiloaophere  have  become  Philologist'!. 
With  bim  philology  meant  the  love  and  pursuit  of 
science  and  literature.  A  noble  aim.  But  the  aim  of 
Jihiloaophy  was  higher;  it  was  the  love  and  pursuit  of 
wisdom,  sapientite  amor  et  adfectatio,  aa  he  defines  it  in 
auotber  epistle  to  the  same  friend,  or  as  Cicero  in  his  Dg 
OJfmis  had  already  defined  it,  sapentite  studiuni.  This  wis- 
dom— the  sapientia  of  the  Latins,  and  the  a-fia  of  the 
Greeks — waa  to  all  these  thoughtful  men,  what  it  was  to 
the  inspired  writer,  "the  principal  thing;''  the  mater 
omnium  rerum  honarum,  says  Cicero;  the  urs  vitte,  adda 
Heneca.  To  turn  away  from  this  high  subject  in  any  direc- 
tion was  a  descent,  and  Seneca  could  not  without  sorrow 
record  the  fact  that  what  waa  formerly  philosophy  had  now 
become  jibilolngy,  Bnt  may  not  the  modern  Philologists 
claim  to  have  reascended  these  heights,  where  the  Philoao- 
jihers  are  gathered  to  discuss  their  great  questions  ?  Phil- 
ology has  long  ceased  to  be  regarded,  even  in  the  popular 
mind,  as  merely  a  curious  study  of  words  by  antiquarians 
who  delight  in  archaic  or  obsolete  forms,  the  "  Diversions  of 
Purlcy,"  in  the  search  for  impossible  derivations,  or  a 
learned  and  laborious  discussion  of  the  changes  of  vowels 
and  consonants  in  which,  according  to  the  gil>e  of  Voltaire, 
the  vowels  count  tor  nothini^,  and  the  consonants  next  to 
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nothing.  Philology,  from  the  modern  point  of  view,  ia  a 
thorough  and  comprehensive  study  not  only  of  all  lai^uages 
and  their  literature,  but  of  the  science  of  language.  This  15* 
to  study  man,  for  as  a  distinguished  authority  says ;  "there 
is  no  nook  of  man's  mind  or  heart  or  will,  no  part  of  his  na- 
ture or  history,  into  which  the  student  of  language  raay  not 
be  called  to  look."  The  Philologist  therefore  equally  with 
the  Philosopher,  may  use  the  ot't-quoted  line  of  Terence,  hur 
mani  nihil  a  me  alienum  puto.  We  continue,  indeed,  to 
send  qpr  boys  to  the  schoolmaster  that  he  may  teach  them 
Latin  and  Greek,  for  the  scoffing  of  this  practical  age  has 
not  made  us  undervalue  this  thoroughly  tested  and  ap- 
proved means  of  cultivating  the  youthful  faculties,  nor  the 
opulent  results,  in  maturer  years,  of  a  familiar  acquaintance 
with  the  languages  in  which  is  contained  the  literature  that 
has  quickened  the  intellectual  life  of  all  cultured  nations. 
But  the  study  of  liinguages  in  this  ugc  lias  more  in  view 
than  mental  di.seipline  or  the  ability  to  translate  easily  and 
correctly  the  classic  authors.  Its  aim  is  not  merely  to 
know  the  thoui^hts  ot'  men  which  have  come  to  us  in 
many  languai!]:;es — a  irreat  lieritage — but  to  know  also  the 
laws  of  mind  in  which  all  lan2:uaiz:e  is  iJ:roun(le<l.  AVords 
arc  things.  The  Philologist  studies  his  word  as  the  Botan- 
ist his  plant,  lie  inquires  not  only  to  what  uses  it  ma\'  be 
applied,  but  h/  what  Inws  it  grows.  Words  not  only  con- 
tain thought  but  they  are — merely  as  words — the  product  of 
the  laws  of  thousfht.  To  study  these  laws  is  to  study  mind; 
and  does  not  ])hilosophy  rea}>|»ear  in  philoloiry,  which  thus 
comes  to  study  with  it  those  great  questions  which  lie 
nearest  to  the;  lives  of  men?  Tt  would,  j>erhai>s,  better  suit 
another  time  and  [)lace  to  show  how  what  I  have  said  as 
to  the  study  of  those  words  which  have  grown  up  between 
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man  and  man,  is  also  true  in  a  most  significant  and  solemn 
sense  of  the  great  Word,  which  was  in  the  beginning  with 
God,  and  which  convoyed  to  man  the  thoughts  of  God. 
For  He  was  not  merely  a  teacher.  He  was  himself  a  reve- 
lation. We  must  not  only  know  wiiat  He  tiiught ; — it  is 
life  eternal  to  ''  know  Him." 

In  the  retrospect,  which  our  celebration  to-night  suggests 
to  us  all,  we  must  as  American  citizens  rejoice  in  the 
progress  which  the  study  of  language,  in  whatever  light  wo 
view  it,  has  made  in  our  own  country  during  the  past  cen- 
tury. I  venture  to  say  that  never  in  any  other  age  or  country 
has  the  great  and  noble  end  of  this  study  been  more  in- 
telligently apprehended  or  have  its  methods  and  appliances 
been  more  complete.  To  enumerate  the  really  valuable  text 
books  and  publications  upon  this  subject  that  have  appeared 
in  America,  even  within  the  last  quarter  of  the  centurj*, 
would  be  to  recite  a  list  as  long  as  the  catalogue  of  ships  in 
the  Iliad.  The  work  done  by  the  American  Philological 
Association  is  in  the  advanced  line  of  comparative  philol- 
ogy. Our  colleges  vie  with  each  other  in  the  intelligent 
application  of  the  latest  results  of  philological  investigation. 
The  London  Aiheticeum^  an  authority  in  such  matters,  says 
that  the  studies  of  a  philological  character  carried  on  in 
one  of  our  l^ennsylvania  colleges,  "are  not  surpassed  in 
thoroughness  by  those  which  we  are  accustomed  to  associate 
with  German  univei*sities."  And  then  the  great  scholai's 
who  have  arisen  among  us  to  give  lustre  to  the  age!  In  this 
presence  I  need  not  name  them;  but  I  beg  to  give  one  illus- 
tration of  the  progress  made  in  American  scholarship.  Air. 
Jefterson,  in  the  essay  from  which  I  have  already  (quoted, 
alludes  to  the  few  printed  Avorks  in  the  Anglo-Saxon 
then   published,   and   confesses    with   patriotic   grief,   that 
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tlie  acholore  of  America  could  do  tmtliin^  to  eiilnrfjo  the  nuji- 
]ily,  lie  llieii  suys,  "tlie  [mliiiwitinn  of  tin-  iiKidikil  maiiii- 
ficripta  whicli  exist  in  the  libniricB  ot"  Gi-cat  Drititiii  only, 
liHiet  depend  ou  the  luiriicd  of  that  nation,"  But  let  me  my 
ihnt  it  is  an  Americitii  scholar  who,  daring  the  pnat  year,  ha* 
boen  requested  by  the  Early  English  Text  Society  of  Lon- 
don to  edit,  an  one  of  the  BCriee  «f  its  publications,  the  fa- 
mous Anglo-Saxon  manuscript — Alfred's  translation  of  Oro- 
niiie — now  in  the  library  of  Lord  ToUeniathe  1 1  need  sciirccly 
Bdy  tbatthenameoftbiagi-cat  American  scholuriH  Pranciii  A. 
Murcli,whos6CompanitiveGranimarof  the  Anglo-Saxon  lan- 
gutige  is  a  text  book  in  the  univeraitiea  of  Enjj;bnd  and  of  the 
continent.  The  mention  of  his  name  leads  me  alao  to  refer 
to  the  recent  onlai^eraent  of  the  curriculum  of  langautres  i  n 
all  oar  cpllogoa  by  the  introduction  of  the  phitologicul 
study  of  Hie  Kn^liah,  not  as  belonging  to  the  department  of 
Rhetoric  or  of  English  Literature  or  of  Belles  Lottrcs,  but 
to  the  department  of  Language  equally  with  the  Greek  and 
Latin,  for'  in  this  Dr.  March  has  been  a  pioneer,  and  the 
chair  which  he  occupies,  uniting  in  one  profesaorship  the 
study  of  the  English  language  and  Corapnralive  Philology, 
was  the  first  of  the  kind  established  in  this  or  in  any  other 
country. 

Let  me  say  further — for  the  presence  of  Dr.  Oilman,  the 
learned  and  accompltahed  President  of  the  Johns  Ilopkins 
University,  reminds  us  of  the  fact — our  college  graduates  are 
no  longer  dependent  upon  the  universities  of  Europe  for  ad- 
vanced instruction  in  the  study  of  language?.  Of  course, 
foreign  travel  and  even  residence  abroad  for  a  limited  time 
are  still  valuable  for  the  young  graduate,and  there  are  grout 
scholars  and  teachers  and  magnificent  libraries  in  Europe; 
hut  he  is  no  longer  actually  comiielled  to  go  abrotid  tor 
]Kwt-graduatc  instruction.     All  the  great  colleges  and  mii- 
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versifies  of  our  country  now  ofter  courses  of  special  and 
advanced  studies,  in  most  respects  equal  and  in  some  su- 
perior to  those  found  in  the  oldest  and  the  best  universi- 
ties of  Europe ;  and  it  is  not  invidious  to  say  that  the  post- 
graduate courses  of  study  offered  by  our  youngest  sister  of 
Baltimore  lead  all  the  rest. 

But,  Mr.  President,  I  must  not  trespass  further  upon  the 
time  allotted  to  these  speeches.  Already  I  fear  that  some  of 
the  gentlemen  at  these  tables  have  called  to  mind,  and  with 
grave  forebodings,  that  the  original  meaning  of  Philology, 
was  "  love  of  talking  ;"  and  it  is,  perhaps,  something  more 
than  a  coincidence  that  Seneca  in  the  sentence  immediately 
following  the  quotation  given  upon  the  programme  to-night, 
quotes  the  well  known  phrase  of  Virgil,  fagit  irreparahile 
tempus.  These  oniinous  words  contain  a  hint  of  special  sig- 
nificance to  after-dinner  speakers  ;  and  so  I  bring  these 
remarks  at  once  to  a  close.  < 


6.   Hie  Sodtty^s  name^ 

Dr.  Daniel  G.  Brinton,  Philadelphia. 

"A  ihing  which  Adam  had  been  posed  to  name." — Pope, 

Dr.  Brinton,  in  response,  said : 

IMr.  President  and  Gentlemen  : 

In  rising  to  respond  to  the  toast  which  has  been  proposed,  T 
feel  I  need  not  insist  before  such  an  assemblage  as  this  on 
the  paramount  importance  of  names.  Whatever  philosophy 
people  many  theoretically  advocate,  they  are  essentially 
nominalists  in  daily  life.  They  attach  more  value  to  the 
name  than  the  thing.  The  writer  of  fiction  thinks  his  work 
half  done  when  he  has  discovered  a  taking  title,  a  catchy 


Brlnton.]  ^54:  [Mnrcbtt. 

name  for  the  infant  of  his  fancy.  A  bad  name  has  hanged 
uniny  a  good  dog,  and  a  good  name  has  saved  many  a  man 
who  would  have  been  the  better  for  the  hanging. 

Such  opinions  are  not  irrational.  The  name  aloue  has 
perennial  life,  it  perpetuates  existence  when  all  else  is  gone, 
on  it  alone  hangs  the  fame  of  heroes  and  the  glory  of  the 
great.  The  name  is  the  subject  of  thought  and  speech. 
With  it  begins  the  first  glimmer  of  knowledge,  as  we  are 
reminded  by  the  sentiment  attached  to  this  toast.  In  the 
first  essay  of  his  new-made  mind  Adam  named  the  beasts  of 
the  field,  both  small  and  great. 

Names  applied  to  institutions  have  another  and  jieculiar 
significance.  They  reflect  the  purpose  and  object  of  such  in- 
stitutions, they  hint  the  hopes  that  gave  them  birth,  they 
figure  forth  the  ideal  which  is  to  be  the  goal  of  ettbrt.  I 
invite  you  to  study  the  name  of  our  Society  in  th\i\  sense,  to 
seek  its  oriii::iniil  significance,  and  [)erchance  tlius  to  learn  tlie 
purpose  wliic^h  our  revered  founder  had  in  mind  in  bestow- 
ing it  upon  our  association.  For  it  is  probably  not  unknown 
to  any  of  you  that  it  was  Dr.  Franklin  himself  who  stood 
godfather  to  the  infant  fraternity,  and  one  hundred  and 
thirty -seven  years  ago  suggested  for  it  the  name  it  still  is 
known  by,  Vlie  American  P/u'losoplh'ral  Sorietij,  In  his  circu- 
lar of  May,  1748,  tliis  is  the  stylo  and  title  he  projMised. 

Like  all  that  he  did,  this  name  was  the  result  of  mature 
consideration,  and  the  motives  of  his  choice  may  be  divined 
from  his  own  words  and  the  scheme  he  proposed. 

He  named  it  American  because  he  expected  its  activity  to 
be  occupied  niaiidy  with  the  Xew  World,  it  was  organized, 
as  he  said,  to  "'[>rornote  useful  knowledge  among  the  British 
Plantations  of  America.''  His  luminous  eye  foresaw  the 
vast  additions  to  human  knowledi^e  which  this  then  uiiex- 
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plored  continent  would  furnish  ;  ho  knew,  what  other  men 
only  guessed,  the  capacity  for  marvelous  development  that 
lay  in  those  colonies  scattered  on  the  virgin  marge  of  an 
unknown  world;  with  a  sublime  faith  that  partook  of  pro- 
phetic inspiration,  he  set  to  work  to  build  for  a  .future 
which  even  the  sanguine  deemed  visionary. 

In  the  name  he  may  also  have  conveyed  a  limitation  as 
well  as  an  extension  ;  he  may  have  hinted  that  the  subjects 
of  research  with  which  this  Society  should  occujy  itself 
should  be  those  in  some  way  relating  to  its  surroundings ; 
that  it  were  well  to  leave  to  others  the  pursuit  of  investiga- 
tions into  classical  and  mediaeval  matters  and  into  localities 
of  old  world  note. 

This  leads  me  to  the  character  and  purpose  of  the  inquiries 
he  designed  to  loster  by  this  organization.  They  are  signi- 
fieii  in  the  word  PhilosophicaL 

A  century  and  half  ago  this  term  had  a  wider  meaning 
than  is  current  now.  Bacon's  detiiiition  was  still  in  vogue. 
That  great  thinker  divided  philosophy  into  three  branches, 
divine  philosophy,  in  which  -'  the  contemplations  of  man 
penetrate  to  God ;"  natunil  philosophy,  which  covered  the 
whole  field  now  embraced  in  natural  science ;  and  human 
philosoi>hy,  uiider  which  was  included  what  we  now  know 
as  psychology,  social  science,  political  economy  and  the  like. 

It  peems  to  me  that  Franklin  must  have  had  this  very 
definition  of  Bacon's,  with  its  threefold  divisions,  in  his 
mind  when  he  conijwsed  his  circular  of  May,  1743,  in  which 
he  first  projected  and  named  this  Society.  With  wording 
drawn  from  the  early  verses  of  the  book  of  Genesis,  he  de- 
fines its  mission  to  be  "to  let  light  into  the  nature  of  things, 
to  increase  the  power  of  man  over  matter,  and  to  multiply 
the  conveniences  or  pleasures  of  life."     Clearly  this  is  but  a 


free  aod-  popaUr  randering  of  Bncoii's  achotnetic  lan^iage  -, 
KEid  obviously  therefore,  Frauklin  wishwl  this  Society  to 
meettia  th«  flilleitt  wnac,  the  reqiiireinttots  of  tho  title  philo- 
aophieal,  AU  thnt  pcr*ain»  to  niati  aud  natura  are  the  lepiti- 
nwte  sabJMts  of  it«  inquiry,  prijvidiiig  they  can  be  applieil 
tOBomo  luefill  cud.  Moreover,  with  that  practical  wisdom 
fof^whidh  be  was  famous,  his  notion  of  utility  wua  not 
limited' to  dry  and  bard  ap|)Hcntioiie.  Ha  rec-ogtiizM  tbn 
■  punait  of  t&e  i^ettares  of  lite  aa  a  becoming  Mid  vpet^y 
fnttjeot'  for  pbiloflopbieal  reeearcb.  He  retxanmaiided  it 
ipenfically  to  bie  aasoeiates,  as  a  denrable  object  of  iewoii^. 
'  K  we  pasB  from  the  Baconian  to  the  more  strictly  fedtOl- 
cal  meaning  of  Philosophical,  we  .shall  fitid  otber  dwtter 
for  oar  thoaght.  The  philosopbieal  mind  is  one  eaMest  in 
theloTeuf  knowledga  Bat  that  knowledge  ie  <rf'  apeeti- 
liar  kind.  It  is  not  the  accumulation  of  detached  facta;  it 
is  not  mere  erudition  and  extenaive  learning.  It  is  that  maii- 
iierof  knowfiig  which  Bacon  in  a  famoueaphorism  calls  "true 
knowing,"  knowing  through  principles  and  laws,  knowing 
th)-ough  causes.  Vere  scire  est  per  causes  scire.  This  it  is 
which  gives  facts  their  real  value,  this  it  is  which  transforms 
tbcgrains  of  knowledge  into  the  f  »earlsof  wisdom.  The  highest 
eli'ort  of  thought  is  to  pass  from  the  special  fact  to  the  gen- 
eitd  law,  from  the  experiment  to  the  principle,  from  the 
concrete  to  the  abstract,  and  this  is  what  is  meant  by  a  philo- 
Bophicai  knowledge  of  things, 

To,achieve  such  a  knowledge,  to  build  it  on  a  firm  foun- 
dation, can  only  be  done  by  uniting  the  results  of  many  ob- 
servers and  comparing  them  '\n  the  light,  one  of  the  others. 
Hence  it  is  essential  that  a  Philosophical  Society  should  em- 
brace a  wide  variety  of  scholars,  each  of  ability  in  hie 
s[iccia]  pursuit.     It  ehould  be  asociety  free  from  the  control 


of  specialism  ;  it  shoald  cover  the  whole  field  of  observatioo 
and  not  be  dominated  by  one  part  of  it,  by  one  department 
of  stadv  or  thousrbt.  Franklin  framed  the  constitatioo  of 
the  association  to  fulfill  this  meaning  of  the  woitL  The  mem- 
bers were  to  be  chosen  from  all  the  learned  pnrsaits ;  they 
were  to  communicate  to  each  other  such  resnlts  and  conclQ- 
sions  as  should  be  of  benefit  to  all,  not  mere  details  of  their 
special  lines;  and  the  results  to  be  published  were  to  be 
confined  to  abstracts  and  pa|)ers  ^  of  public  advantag*^" 

In  pursuance  of  this  plan,  Franklin  provided  that  the 
minimum  number  of  active  members  should  be  seven,  each  of 
whom  was  to  pursue  a  ditferent  branch  of  study.  Cite  of 
these  was  designate<l  as  a  ^*  General  Natural  Philosopher/" 
and  nnder  this  title  it  appears  to  me  he  had  clearly  in  view 
the  formation  of  a  class  of  thinkers  which  has  l^een 
earnestly  advocated  in  this  day  by  Comte  and  Ilerljert 
Sfiencer:  that  is,  a  class  who  shall  unite  Uygether  the  rcrtult* 
of  the  different  s[>ecialist^  in  science  under  hr<M  pliiki«iophi- 
cal  schemata,  and  weave  them  into  a  system  fff  knowldz*? 
coextensive  with  observe^l  facU,  and  itulHurueri  under  the 
widest  fio»iule  general izat ions, 

Iii  this  way  alone  do  the  innumerable  detaiU  fff  musuf'Ji 
become  available  to  the  j/^jblic  t^ff'fli  ari'l  wauH'/hiihUi 
by  the  general  intellect.  At  the  date  of  the  //rij^iri  fpf 
this  isy:wt\\  the  nc^l  of  •^'Jch  an  ^i»}//intrn^rit  ni'Ht  hav#; 
been  bat  n'.ipiily  a{rj<ir*:nt :    bit  r$ow  that  lh<;  ^Ih^inh  of 

sf«eiaIt:e^•  are   Wy^rahj/  dav  bv  d;»  /  m  /f^f  t^'/'.Uuu'nl,  ^iiorc, 

-       ♦      *        * 

ab^tru:?^.   avl    UmOt^    THUi^p*^-,    from    ^v/rf»    '/*'ft*'rHi\    »^>^'hUi\'t 
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Finally,  Dr.  Frmktin  called  the  orKunizalioo  a  Society. 
Kothing  is  more  impressive  in  the  bio^riii>)iy  of  tins  £;roHt 
man  thaD  the  profoaod  upprecintiou  hu  htvl  of  tli«  tiunutit  uf 
aniting  men  together  to  aceompliali  a  purpose,  of  tlie  value 
of  free  combimttion,  of  vultiutary  co-operation  in  souial  aii>l 
natiooal  life.  This  idea  lies  at  the  bnsis  of  all  moderQ.astiis- 
tiognished  from  aooietu  progress.  lu  the  clu^ic  perioJs  we 
read  of  the  master  aad  liia  disciples,  of  the  noble  and  hi« 
tetainera,of  cloaely  nnitcd  clashes  and  c(i[lin>rs,  but  uf  nothing 
which  corrrapooda  to  a  moJem  scieutific  or  liturary  6Viefy. 
Such  an  inatitatiim  belong  to  a  jieriod  whoii  the  3aurcdne«s  of 
the  iDdividoal  is  recognized,  wh«ii  an  oiiuulity  of  knowledge  > 

OTerweighsthediftereiKeof  wealth  or  birth,  when  all  are  wil-  — 

ling  to  take  off  their  Bhous  as  they  enter  the  Uiniplo  of  Truth.  _ 

One  of  the  earliest  public  rcHult!)  of  Frankliu'a  lifti  was  m 

the  gathering  together  of  his  "  ingeitions  acquaintances  "  ^ 

into  the  well  known  "Junto."     The  fundamental  principles  ^ 

of  the  Junto  wore  three: — to  be  free  frbm  prejudice  on  .mh 
account  of  profession  or  religion ;  to  deatre  the  welfare  of  "^f 
mankind  in  general ;  and  "  to  love  truth  for  truth's  sake."  "^  " 
Whether  our  ijociety  was  or  was  not  an  outgrowth  of  this  ^»  b 
Junto,  undoubtedly  it  was  the  intention  of  the  philanthro-  — o- 
pist  who  created  both  associations,  to  inspire  both  with  the  ^»*e 
same  grand  and  holy  principles  of  toleration,  good  feeling  :;^«^ 
and  sincerity.  All  that  tends  to  these  ends  would  surely  be  e»<^ 
consonant  with  the  name  wo  assemble  under  and  the  projects  «xc*-:ti 
of  our  founder;  and  certainly  an  occasion  like  the  present,..'^ it 
which  brings  us  together  to  recall  the  worthy  labors  ©^■■«::>  ol 
our  predecessors,  to  extend  to  each  other  the  social  courte-^^Jiie- 
sies  of  life,  and  to  express  our  aspirations  for  the  continuiH^^cr^cJ 
advance  of  the  Society  iu  the  grand  career  which  was  from  iW  -«(8 
birth  marked  out  for  it,  does  in  a  significant  maQner  moot  tt^f  Jio 
requirements  of  our  name  and  the  objects  of  Our  aaaociatio  -^^n. 


1880.]  569  [Snowden. 

7.  The  need  of  an  elevated  and  permanent  civil  service^ 

A.  Loudon  Snowden,  Esq.,  Superintendent  U.  S.  Mint. 

"  Oh,  reform  it  altogether." — HamUt. 

In  response,  Mr.  Snowden  said: 

I  am  honored,  Mr.  President,  by  your  call,  and  doubly  so 
by  the  cordial  manner  in  which  it  has  been  received  by  the 
gentlemen  of  the  Society,  and  heartily  wish  it  were  in  my 
j)Ower  to  repay  your  kind  partiality  by  something  worthy  of 
your  consideration. 

It  must  be  a  pleasure  to  all  the  members  of  the  Society 
to  be  present  upon  this  interesting  occasion,  not  alone  to  dis- 
cuss the  good  things  provided  by  the  though tfulness  of  the 
Committee  of  Arrangements,  but  to  partake  of  the  intellec- 
tual feast  which  has  been  so  bountifully  provided. 

You  have  been  pleased  sir,  in  presenting  my  name,  to  as- 
sociate with  it,  the  names  of  three  of  my  predecessors  in  the! 
manaerement  of  the  Mint  of  the  United  States  in  this  City, 
ivho  were  also  presidents  of  this  ancient  Society,  which  has 
cnobrac^d  in  its  membership,  and  ujvon  its  rolls  of  honor, 
some  of  the  most  illustrious  names  in  letters  and  science 
which  the  last  century  has  produced. 

The  three  distinguished  gentlemen  to  whom  you  were 
good  enough  to  refer,  David  Rittenhouse,  Robert  Patterson 
and  Robert  M.  Patterson,  were,  in  their  day,  citizens  and 
public  officers  who  conferred  lasting  benefits  upon  the  public 
service,  and  who  were,  in  all  the  relations  of  life,  examples 
worthy  of  imitation. 

David  Rittenhouse,  who  succeeded  Benjamin  Franklin, 
and  preceded  Thomas  Jefferson,  as  President  of  this  Society, 
was  wisely  selected  by  Washington  on  the  passage  of  the 
Act  of  1792,  authorizing  the  establishment  of  the  Mint  in 
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.tllte  City,  te'fteoooDt  ctf 'bu  eminent  scientiSc  kiiowlmlgo 
aud  great  meduuioBl 'akilL  lie  suiierin tended  the  uruL'tion 
of  the  Mint  building  on  Bevciith  street,  saw  to  ite  equi[i- 
roent  in  machinery,  to  the  porll><;iiiig  of  ita  organization, 
and,  in  1798,  iesaed  the  first  coinage  of  ttio  Republic.  Littlu 
did  he  dream  in  that  day  of  small  things,  that  in  lees  tbaii 


fifty  yearB,  the  <»ie  cambetBome 


/  prCHs  then  in  aee,  and 


e^iable  of  ezecating  all  the  coinnge  rei)uirQd,  at  the  rate  of 
aboat  ten  or  fifteen  pieoOB  a  lui  nute,  would  give  place  to  the  « 

■team  togj;l»-joint  pran  witb  a  capacity  of  from  eighty  to  «> 

one  bandred  piepesto  tbe  mi&utc,  and  that  in  much  le$s  than  .m-i 
onebandred yearn, over  thirty  of  thoie  grand  ooiniiiyprMaM,  ^^ 
with  largely  iDcreaeed  capacity  and  poww,  would  bp  b|A  .^4 
tfaandering  night  and  day  to  e^oat«  tbe  opioaga  .dwDin»3iBd  -Kmi 
by  law  and  by  the  waota  of  the  pec^to.  ..... 

Robert  Patterson,  the  fifth  President  of  this  Society,  was   rm  m 

called  to  the  management  of  the  Mint  by  President  Jeffer- ^ 

Ron  in  1803.  He  had  been  honorably  connected  with  our-^^ir 
Revolutionary  struggle,  and  subsequently  was  a  Profc«eor^^:3)r 
in  the  University  of  Pennsylvania,  conspicuous  for  his  learn~  .fzn- 
ing  and  thorough  administrative  ability. 

Robert  M.  Patterson,  elected  the  eighth  President  of  tbio^  J  A\t 
Society,  was  a  son  of  Robert  Patterson,  to  whom  I  ha ve justs' -^-ist 
referred,  and  succeeded  Dr.  Samuel  Moore  in  the  Mint 

He  graduated  at  the  CTnivereity  of  Pennsylvania,  and  sab-ciS  .Ka^ 
sequently  prosecuted  hie  studies  in  Europe.  On  his  retancvrx'ti 
to  Philadelphia,  he  was  elected  Professor  iu  our  UniverBity,"sc,"**3 
was  Vice-Provost,  and  tilled,  successively,  the  Chairs  oft<:>  * 
Natural  Philosophy,  Chemistry  and  Mathematics.  In  1828.^*^^ 
he  became  a  Professor  in  the  University  of  Virginia,  fromw**^" 
which  he  was  transferred  to  the  Directorship  of  the  Mint  iir»  x  '" 
1835 ;  in  which  position  he  remained,  tendering  most  1 
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coptable  service,  until  1851,  when  failing  health  induced 
him  to  retire  from  public  lite. 

It  were  well,  Mr.  President,  for  the  honor  and  profit  of 
our  country,  if  high  public  station  were  always  as  well  filled, 
and  sacred  public  trusts  as  faithfully  administered  as  in^the 
instances  to  which,  by  your  courtesy,  I  have  been  permitted 
to  refer. 

This  brief  allusion  to  the  services  rendered  by  these  dis- 
tinguished public  officers  brings  nie  very  naturally  to  the 
consideration  of  the  theme  you  have  been  pleased  to  assign 
me  this  evening,  to  wit : 

THE  NEED  OF  AN  ELEVATED  AND  PERMANENT  CIVIL  SERVICE. 

This  is  a  practical  and  important  question,  touching  very 
closely  the  highest  and  best  interests  of  our  Country,  and 
entitled  to  the  thoughtful  attention  of  every  American 
citizen. 

Neither  the  proprieties  of  this  occasion  nor  your  patience 
would  justify  an  elaborate  or  exhaustive  discussion  at  my 
hands.  What  I  shall,  therefore,  with  your  leave,  submit, 
will  be  but  a  brief  reference  to  the  most  obvious  points 
that  present  themselves  in  a  rapid  glance  at  the  subject. 

In  the  minds  of  all  thoughtful  and  patriotic  men,  there 
can  be  no  doubt  as  to  the  great  advantage  resulting  from  the 
elevation  of  our  civil  service  above  the  control  and  influence 
of  mere  partisan  interference.  The  battle  to  be  fought  be- 
fore the  triumph  of  this  important  principle  is  assured,  will 
be  sharp  and  well  contested  at  every  point,  although  no  one 
should  despair  of  the  result,  in  view  of  the  general  and  in- 
creasing intelligence  of  the  people,  now  being  brought  to 
bear  upon  the  question. 

Of  late  years,  public  attention  has  been  n^uch  directed  to 
the  subject,  but,  as  was  to  be  expected,  it  has  met  the  most 


dotermineil  nppoaitinn  tVnm  the  reprosentntivcflof  alt  parties. 
Every  weapon  thiit  snivaHiii,  ridicule,  and  falsehood  could 
forge  in  the  workshop  of  sellishiiesa,  haa  been  hurled  against 
its  advocates.  And  yet  it  roust  ho  confessed  that  ttie  great- 
est injury  inflicted,  haa  come  from  pi:etended  friendis  who, 
under  that  garb,  have  attempted  to  accomplish  selfish  ends, 
and  thus  have  brought  ridicule  upon  the  cause. 

JJevertheless,  steady  advance  ha        en  haii  witbiu  the  pw*!. 
1  few  years,  and  aunie  Imigmen  in  the  niinda  of  the  a" 

I  people. 

That  tliere  is  too  much  foolish,       craporafe,  and  unjust  .it 

denunciation  of  onr  preeent  service       ere  can  l>e  no  doubt.  », 

If  we  were  to  believe  one-half  that  is  written  and  iipnken  m:\ 

on  this  subject,  we  must  conch  hat  but  few,  if  any,         ^  , 

bonoRt  or  honorable  men  nro  en^  n  publio  nftairs. 

This  tendency  to  carp  and  cavil  at,  and  criticiBe  all  men  .«-«i 
engaged  in  the  public  service,  is  said  to  be  a  natural  out-  — .d> 
growth  of  our  free  institutions,  which  makes  every  citizen  a  .a^a 
censor.  Bnt.  whether  this  be  true  or  not,  the  fact  is  never-  — "mt- 
theleSB  patent,  that  from  the  very  organization  of  our  Gov-  — ^%w- 
ernment,  there  has  been  more  or  less  of  this  sort  of  thing  ss^  «g 
prevalent.  Even  Washington,  the  most  illnstrioas  of  all  M  f  Jl 
our  citizena,  if  not  the  most  illustrioua  man  of  all  the  world,'*.  f->i^ 
was  not  exempt ;  nay,  on  the  contrary,  in  spite  of  his  inval — X,^l- 
uable  services  to  the  country,  his  nobility  of  soul,  and  bis^*  «3i' 
transcendent  patriotism,  he  was  subjected  to  the  most  rio — <:>«io 
lent,  bitter,  and  unreasonable  abuse,  and  under  it  retirodX>o~<^ 
from  public  life. 

It  was  fashionable  then,  as  it  is  now,  among  certainr» '-«" 
grumblers  and  inconsiderate  persons,  to  denounce  our  civiT*  "^''''' 
service  on  all  occasions.  They  do  not  take  the  trouble  t(n>-*  to 
obtain  reliable  facts  upon  which  an  intelligwit  jndgroeD* *:» «Jt 
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may  be  formed^  as  touching  the  general  service,  but  are 
prone  to  take  isolated  instances  of  wrong-doing,  and  base 
their  opinion  of  the  whole  service  thereon. 

That  this  is  a  most  irrational  and  unjust  process  from 
which  to  arrive  at  a  sound  conclusion,  there  can  be  no  doubt, 
and  yet  it  is  the  usual  mode. 

These  grumbling  pessimists  who  find  no  good  in  their 
own  country  or  times,  are  very  often  least  fitted,  either  by 
cultivation  of  mind  or  purity  of  character,  to  form  a  sound 
judgment  of  their  fellow  men. 

Dismissing  this  class  as  worthy  of  no  farther  attention, 
it  must  be  admitted,  that  although  our  civil  service  fairly 
represents  the  average  moral  and  intellectual  status  of  our 
people,  it  can  nevertheless  be  elevated  and  rendered  more 
efiicient  by  means  which  are  simple  in  themselves,  and  not 
diflicult  of  application. 

When  I  say  the  means  of  accomplishing  this  desired  end 
are  simple  and  easy  of  application,  I  should  say,  they  are 
so,  provided  the  people  have  courage  and  patriotism  enough, 
to  demand  of  their  political  leadere,  that  our  civil  service 
must  be  permanent — promotions  coming  through  efficieiia/^  and 
the  tenure  of  office  dependent  upon  good  behavior.  It  will  not 
do  to  simply  incorporate  these  ideas  or  principles  into  the 
political  platforms  of  the  parties,  as  catch  votes,  to  be  for- 
gotten after  elections  are  lost  or  won  ;  but  let  our  civil  ser- 
vice be  organized  under  the  sanction  of  law,  as  are  the  mili- 
tary and  naval  services,  and  thus  secure  a  permanent  appli- 
cation of  this  important  principle,  no  matter  how  often 
administrations  change,  or  parties  succeed  to  power.  That 
the  law  should  bind  all  parties  in  this  resi)ect — if  the  prin- 
ciple is  good — must  be  quite  apparent.  An  attempt  on  the 
part  of  any  administration  to  establish  such  a  wholesome 
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Bystom  withont  the  binding  force  of  laiv  to  snatain  it,  can 
Only  hope  for  partinl  and  nnsutisfactory  reanlta,  no  natter 
how  earnest  and  honest  may  he  the  effort. 

It  is  doubtful,  indeed,  if  any  administration  is  strong 
enough  to  enforeathe  reform  against  long  establislied  prece- 
dent, and  the  selfiehDess  of  partisan  mauagers,  unless  forti- 
£ed  and  strengthened  by  law. 

The  reasons  are  manifold  why  the  policy,  as  a  more  a^I- 
ministrative  measure,  is  likely  to  be  a  failure;  First,  if  tor  — :»  i 
no  other  reason,  because  it  would  be  looked  upon  as  an  -«m  I 
ephemeral  effort  or  experiment,  likely  to  disappear  with  .mr-A  , 
.the  administration,  if  not  break  down  before  it  terminated,  _  C- 
Seeond,  because  as  suob,  it  would  be  constantly  assau]ted_E»ad 
with  a  view  to  its  abandonment;  whereas,  if  under  the^^ane 
eanetion  of  the  law,  it  would  be  accepted  as  a  fixed  fact  andd»  m<i 
remain  practically  unassailed  ;  and  Third,  because  it  woaldt>  Hd 
have  no  binding  force  upon  succeeding  I'residents,  wb<i=»  msho 
could  and  probably  would  overthrow  in  a  day  the  work  oft^«=»  of 
years. 

President  Hayes  will  ever  be  remembered  for  a  noblc^X^^ 
effort  in  this  direction,  and  although  much  good  hfw  beerw^^e*" 
accomplished,  yet,  from  the  causes  I  have  ennmenited,  aof*  fv-nd 
others,  results  expected  and  hoped  for  have  not  been  fnllj^-f^  '-'^J 
realized.  • 

General  Jackson  is  credited  with  the  declaration  that,  "  Up^  ^•'■U. 
the  victors  belong  the  spoils,"  and  whether  he  or  William.^  Jftn 
L.  Marcy  is  responsible  for  the  utterance,  there,  can  be  u>fs  i* 
doubt  that  Jackson  was  the  first  President  who  broke  dowr  -w^  ^^i^ 
the  old  tenure  of  office,  banded  down  to  ob  from  our  Ecv^^EEo- 
glisb  ancestors,  and  recognized  by  Washington  and  hu  coiem:K'01H' 
patriots,  as  of  the  highest  value  in  the  admioiBtration  <^  of 
public  afiairs. 
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It  is  well  to  remember,  however,  that  whilst  General  Jack- 
son struck  a  fatal  blow  at  the  civil  service,  and  prostituted 
it  to  selfish  partisan  ends,  the  service  itself  was  largely  re- 
sponsible for  the  blow  that  was  given. 

Although  existing  by  English  and  American  precedents, 
it  was  not  restrained  by  law  within  its  legitimate  sphere. 

The  service  at  that  time  was  largely  composed  of  those 
who  differed  politically  with  Jackson,  and  as  it  was  a  period 
of  bitter  partisan  strife,  they  did  all  iu  their  power  to  hamper 
and  embarrass  his  administration.  This  was  neither  wise 
nor  prudent,  and  exhibits  to  us  the  fact  that,  with  the  ex- 
ception of  the  tenure  of  office,  the  service  was  badly  organ- 
ized and  conducted.  Instead  of  performing  quietly  and 
efficiently  its  legitimate  functions,  without  regard  to  the 
change  in  the  political  head  of  the  government,  it  was 
violently  partisan,  and  used  its  entrenched  position  to  defeat 
the  measures  advanced  by  the  President. 

There  was,  therefore,  some  excuse  for  Jackson's  couree. 
lie  was  a  positive,  brave,  although  sometimes  an  indiscreet, 
man,  and  accustomed,  from  his  habits  of  thought  and  train- 
ing, to  strike  an  enemy  whenever  and  wherever  he  could 
find  him.  He  struck  his  Whig  adversaries,  fortified  in  the 
civil  service,  and  paralyzed  them,  as  a  power  against  him- 
self. But  in  doing  so  he  inflicted  an  evil  upon  his  country 
which  has  widened  and  deepened  as  the  years  have  followed. 
Had  Gen.  Jackson  succeeded  in  applying  a  remedy  for  the 
evil  justly  complained  of,  by  such  legislation  as  would  pre- 
vent a  civil  officer — as  the  unwritten  law  prevents  officers 
in  the  army  and  navy — from  participating  in  partisan  strife, 
he  would  have  accomplished  the  immediate  purpose  in  view, 
and  left  to  the  future,  this,  as  the  brightest  page  in  his  re- 
markable career. 
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The  primary  and  paramount  object  of  all  service  is,  to 
promote  that  which  is  best  for  the  people  at  large,  without 
distinction  of  party  ;  whereas,  under  a  corrupted  system,  it 
is  customary  to  consider  all  the  offices  of  the  country  as  the 
common  property  of  the  party  in  power,  to  be  distributed 
to  their  partisans  as  rewards  for  services  rendered,  or  as 
implements  to  be  used  for  future  jiarty  purposes.  No  one 
will  deny  that  this  is  the  fact,  and  yet  it  is  an  utter  perver-r 
sion  of  the  true  and  legitimate  objects  for  which  the  offices 
were  created. 

The  number  of  officers  or  places  under  the  government  is 
quite  insignificant  in  comparison  with  the  population  of  the 
country,  and  it  is  of  very  little  moment  to  the  great  bulk 
of  the  people  whether  John  Smith,  Jones,  or  Robinson  hold 
office  or  place;  but  it  is  of  the  highest  importance  that 
whosoever  does  hold  the  same,  be  skilled,  intelligent,  polite 
and  trustworthy. 

How  are  these  esvsential  qualities  to  bo  obtained?  Is  it 
by  rotating  a  man  in  or  out  of  office  for  a  political  purpose, 
or  ill  haviiii!;  his  continuance  in  place  dependent  upon  his 
ability  to  carry  a  precinct  or  a  ward  convention  in  partisan 
contests,  or,  oii  the  contrary,  are  not  the  offices  more  likely 
to  be  well  and  acceptably  filled  by  having  those  holding 
them  understand  that  so  long  as  they  are  honest,  attentive 
and  faithful  in  the  discharge  of  their  duties,  they  will  be 
retained  and  promoted  for  meritorious  conduct  when  an 
opportunity  presents?  The  continuance  of  a  faithful  and 
intelligent  officer  increases  his  opportunities  for  usefulness 
to  the  public.  One  of  the  evils,  and  not  a  small  one,  attend- 
ing our  piesent  detective  system  is,  that  we  are,  by  our  short 
tenure,  constantly  put  to  the  inconvenience  and  expense  ot* 
educating  new  men. 
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A  change  in  the  national  administration  of  the  Govern- 
ment, especially  where  one  political  party  is  succeeded  by 
another,  must  of  necessity  be  followed  by  a  change  in  such 
leading  and  important  public  positions  as  reflect  the  pur- 
poses and  policy  of  the  party  in  power,  but  in  the  name  of 
all  that  is  reasonable  and  ptoper  why  should  a  change  in 
the  administration  necesssitate  a  perfect  upheaval  in  all  our 
civil  service,  from  the  humblest  laborer  to  the  most  skilled 
expert,  mechanic  or  accountant  ?  Because  a  new  President 
is  elected,  is  no  reason  why  a  skilled  workman  in  the  Mint, 
an  intelligent,  well  trained  letter  carrier,  or  any  other  faith- 
ful employe  of  the  Government  should  be  removed.  They 
have  been  educated  for  the  service  at  the  public  expense, 
their  education  and  equipment  is  the  common  property  of 
the  people,  and  should  not  be  thrown  away  to  gratify  parti- 
san selfishness. 

What  man  of  business,  banker,  manufacturer  or  merchant 
would  think  of  adopting  such  a  short-sighted  or  pernicious 
system  in  his  own  business?    I  know  of  no  such  man. 

And  why  should  we  not  apply  in  public  affairs  the  same 
common  sense  principles  and  rules  that  govern  in  the  ordi- 
nary pursuits  of  life?  It  seems  to  be  so  reasonable  and 
proper  a  course  that  I  cannot  conceive  of  a  good  argument 
against  its  adoption.  Because  the  people,  as  is  their  right, 
see  fit  to  change  the  administration  of  national  affairs  on 
account  of  important  public  questions,  such  as  the  tariff, 
finance,  state  right  encroachments,  or  centralization,  or  any 
other  issue  that  may  arise,  is  no  reason  why  all  the  faithful 
and  skilled  employes  of  the  Government,  from  the  lowcbt 
up,  should  be  turned  out  to  give  place  to  inexperienced  suc- 
cessors, whose  education  and  equipment  for  the  service  is 
attended  with  discomfort,  errors,  and  loss  to  the  people. 
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Without  going  deeper  into  the  subject,  in  all  its  bearings, 
or  trespassing  farther  upon  your  kind  indulgence,  I  think  it 
must  be  admitted  that  a  civil  service  based  upon  so  illogical 
and  uncertain  a  tenure,  is  defective  in  the  extreme,  and 
should  be  replaced  by  one  resting  upon  common  sense,  to 
manifested  in  the  usual  business  affairs  of  life.  The  opposi- 
tion to  a  change  from  the  present  to  a  better  system,  comes 
principally  from  those  leaders  of  both  parties  who  claim  that 
patronage  is  an  important  partisan  weapon.  But  I  am 
clearly  of  the  opinion  that  an  honest  and  fair  test  of  the 
new  system  would  satisfy  even  these  persons,  that  they  had 
over-estimated  patronage  as  a  factor  in  partisan  contests. 
I  think  our  political  leaders  would  discern,  like  many  an 
intelligent  man  of  the  South  has,  by  the  great  lesson  of  the 
war,  that,  whereas  he  formerly  leaned  upon  slave  labor — felt  he 
could  not  exist  without  it — yet,  when  schooled  in  adversity 
to  self-trust  and  self-support,  would  not  now  return  to  the 
same  order  of  things,  or  repossess  his  slaves  if  freely  prof- 
fered him.  Patronage  is  not  always  a  power — and  is  oft- 
times  a  weakness — and  I  am  convinced  with  some  knowl- 
edge and  experience,  that  its  influence  is  much  overrated. 

Some  of  the  grandest  and  most  memorable  contests  ever 
fought  upon  the  political  battle-fields  of  our  country  have 
been  fought  and  won  without  patronage,  and  indeed  against 
the  whole  patronage  of  an  administration  improixjrly  used. 

The  proposed  change  in  our  civil  service  would  not  only 
elevate  and  increase  its  efficiency,  but  would  eliminate  much 
that  is  venal,  selfish  and  dangerous  to  the  i>olitics  ot*  the 
country.  This  branch  of  the  subject  is  too  witle  and  tar- 
reaching  in  its  results  for  more  than  a  passing  allusion  to 
tliis  evening. 

Knowing  the  defects  in  our  present  service,  and  the  evils 
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flowing  therefrom,  what  is  the  remedy,  and  how  shall  it  be 
applied  ?  The  remedy  I  would  suggest  is,  to  remove  by  law 
the  civil  service  of  the  country  from  under  the  control  of  partisan 
interference^  and  prevent  its  subordinates  from  an  ojctive  partici- 
pation  therein.  By  this  course  you  will  elevate  the  service, 
increase  its  efficiency,  and  largely  decrease  its  expense  to  the 
people. 

Is  the  remedy  an  impossible  or  even  a  difficult  one  to 
apply?  To  a  nation  which  has  laid  forests,  built  splendid 
cities,  peopled  a  continent,  overcome  a  mighty  rebellion,  and 
emancipated  four  millions  of  human  beings  within  the  stride 
of  a  single  century — it  would  seem  as  if  this  might  be  ac- 
complished. 

I  know  full  well  that  it  can  be  done,  and  that  quickly  if 
good  men  of  all  parties  will  only  unite  and  determine  that 
it  shall  be. 

If  the  pernicious  influences  exerted  by  our,  present  defec- 
tive system  are  eliminated  from  our  politics,  we  will  have 
removed  one  of  the  greatest  hindrances  to  our  advance,  and 
danger  to  our  future  peace,  tranquility  and  prosperity  as  a 
nation. 


8.  The  tendencies  of  scientific  culture. 

Dr.  John  L.  LeConte,  Philadelphia. 


«« 


Reasoning  at  every  step  he  takes, 

Man  yet  mistakes  his  way ; 
While  meaner  things,  whom  instinct  leads. 

Are  rarely  known  to  stray." 


Dr.  LeConte,  in  reply,  said : 

You  have  already  been  told  that  one  hundreil  years  ago 
the  Commonwealth  granted   to  a  body  of  well-educated 
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citiEeus  an  act  of  incorpomtion  constituting  thciii  "the 
American  PhilnBopliiciiI  Society,"  and  to  this  name  waa 
Added,  "  held  at  Philadelphia,  for  promoting  useful  knowl- 
edge." 

It  seems  appropriate  on  this  occasion,  when  we  are  met  to 
Ao  reverent  liotiiage  to  the  memory  of  those  founders  of  tlie 
Society,  U-i  etiniiire  whiit  were  thu-ir  nlijects,  and  what  Wiw 
then,  and  is  n6w,ootmderad'"  dieful  knoirkdgA;"^ 
'  fiefore  doing,  this,  let  Q8  reii^iew',  briefly  u  (be  tiaMitM>* 
Buts,  the  munet  and  objeotxtf  Btnue  nmiUraoowties-lB  eUen 
ootiDtaieB.    Tiro  «XBropI«B  will  nffioe :  :i 

-  In  the  fint  ;r«arB  of  ^«  Bevsnteeath  oetrtorjr  ih6r6  wU 
founded  at  Borne  the"  AooHdemia  del  Lincei,"  tx-Ute  AttA* 
era;  ^the  Shairp^eeerSi  for  the  general  premotioa  of  h^;h«r 
iutrilectaal  eatta^;  this  has  etoM  deretcqiedi^o  a  AU 
Academy,  under  governmental  protection,  con^iatinp;  of  co- 
ordinate branches  for  different  departments  of  learning. 

Three  score  ami  ten  years  later  was  organized  in  Germany 
the  Loo|K)ld-OaroIine  "  Academia  Naturse  Curiosorum ;" 
persons  curions  about  Nature.  Its  objects  related  chiefly  to 
medical  art,  and  are  declared  to  be  the  study  of  Anatomy, 
Botany,  Pathology,  Surgery,  Thera|)eutica  and  Chemistry. 
The  transactions  were  published  as  "  Miscellanea  eurioaa." 

These  names  are  now  far  from  expressing  the  aim*  of 
scientific  thought;  yet  in  them  may  be  discerned  the  linea- 
ments of  the  embryo  of  modern  science,  wh(«e  sudden  ap- 
jicarance  and  influence  parallel  the  ancient  myth  of  the 
hirth  of  Minerva.  These  names  accentuate  the  difference, 
not  between  the  old  and  the  new  philosophy,  but  between 
mediiEval  scholasticism  and  modern  observation.  The 
former,  constructed  from  the  depths  of  its  own  conscious- 
ness, gave  answers  to  all  physical  and  spiritoal  enigiius,. 


.  based  iijioii  human  motives  uiitl  passions  and  aeiiaationa ; 
the  latter  enileavora  to  ascerlalii  the  government  of  the 
Universe,  and  the  means  of  conforming  rao'st  jierfectly  to  ita 
laws,  by  close  scrutiny  nf  what  ia  within  nur  Hcojie  of  com- 
prehension. In  other  words,  the  Intter  reitlacea  by  oljserva- 
tion  and  classification  the  a  priori  guesses  of  the  former. 

As  the  domain  of  Icnowledge  became  extended,  a  division 
of  branches  of  science  toolc  place,  each  of  which  liaB  con- 
tributed, though  in  unequal  degree,  at  different  times,  to  the 
nipid  advance  of  modem  civilization  ;  and  thus  all  are  en- 
titlc<l  to  be  comprised  in  the  limits  of  useful  knowledge. 
Though  I  am  free  to  suy  that  some  which  have  yielded  and 
will  in  future  yield  the  most  valuable  results,  are  still  re- 
gardv'ii  by  ihe  mass  of  the  community,  if  not  with  ridicule, 
ftt  least  with  a  charitable  contempt  for  the  men  who  waste 
their  lives  in  such  trifling  pursuits.  Even  aa  late  as  1780, 
whcTi  the  Magellanic  Fund  of  this  Society  was  established, 
there  existed  a  prejudice  against  "mere  Natural  History," 
which  led  to  its  express  exclusion  by  the  donor  from'tlio 
Iteiiefits  of  his  gift. 

All  this  Ib  now  changed.  The  truth  of  the  ancient  text, 
showing  the  shortsightedness  of  tlie  ordinary  man,  has  again 
been  vindicated  :  "The  atone  which  the  builders  refused  is 
become  the  headstone  of  the  comer."  Tlie  mnch  despised 
Natural  History  of  the  past  generations  has  become  the 
Biology  of  the  present,  and  rightfully  reigns,  by  more  than 
liiiman  authority,  seated  in  tlje  long  usurped  throne  of  the 
"  Queen  of  the  sciences." 

Let  us  now  examine  tlie  various  ways  in  which  the 
sciences  have  manifested  their  usefniness. 

Yon  will  all  agree  with  me  that  first  in  importance  must 
be  placed  the  higher  iiorsoiiiil  education,  which  chanicterizea 
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the  tjeet  modern  inetructioa ;  the  sabstitution  of  comniou 
KtiHi.!  8tid  individiml  judgment  upon  mattera  of  fuot,  fur  uu- 
iuteliigible  jargon  or  inconiiireheiisible  dogmu.  For,  as  U 
Tvcll  observed  by  Prof.  Iluslej-,  "Bcience  is  common  Hense 
at  its  best,  tlmt  is:  rigidly  accurate  in  observation  and  mer- 
cilesa  to  fallacy  in  logic." 

To  this  end,  that  ia,  to  the  perfection  of  observation,  the 
highest  inventive  power  has  co-operated  with  tbo  most 
acutely  directed  reaaoii,  in  devising  inatrumente  of  precision 
by  which  magnitudes  and  movements,  inappreciable  by  thu 
nnRidcd  aensee,  are  accurately  observed,  and  even  demon- 
strated to  large  bodies  of  spectators. 

Ingenuity  of  a  higher  kind  than  that  employed  in  com- 
mercial workshops,  and  labor  rom-e  severe  than  any  known 
'  to  tlie  artisan  or  mechanic,  bave  beon  given  to  the  construc- 
tion of  philosophical  apparatus,  and  to  the  collection  of  ma- 
terials for  investigation.  The  community  has  often  profited 
by  the  economic  advantages  indirectly  derived  from  such 
untiring  exertions,  which  were  inspired  by  higher  objects. 
The  reward  striven  for  has  been,  indeed,  rather  spiritual  and 
moral  than  physical  and  sensuous.  The  love  of  knowledge 
and  truth  for  their  own  sake  is  the  stimulus;  and,  as  is 
natural  in  communities  growing  in  intelligence,  greater  in- 
fluence in  the  realm  of  thought  is  the  result.  For  be  it  ob- 
served, that  the  largest  contributors  to  the  thought  of  the 
present  day  are  biologists  and  physicists  ;  and  their  opponents 
are  chiefly  among  those  wedded  to  prejudice  of  ancient  usage, 
or  addicted  to  pursuit  of  their  own  temporal  advantage. 

These  classes,  we  bave  reason  to  believe,  are  gradually 
diniinishing  in  number,  and  will  more  rapidly  lessen,  as  the 
genial  influence  of  the  still  youthful  science  of  observation 
infuses  itself  into  our  daily  life  and  conduct. 
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It  may  be  observed,  in  this  connection,  that  while  mathe- 
matics, physics  and  chemistry  have  contributed,  both  by 
their  apparatus  and  processes,  to  this  result,  Biology,  aided 
by  these  appliances,  has  given  the  finest  and  highest  de- 
velopments of  modern  thought.  From  the  formerly  de- 
spised collectors  of  curiosities,  weeds  and  bugs  and  bones, 
have  been  evolved  the  classifiers  and  morphologists,  who  are 
displaying  to  your  view  the  magnificent  procession  of  ani- 
mated beings  through  measureless  periods  of  time,  and 
demonstrating  to  you  the  much  misunderstood  correlation 
of  the  diflferent  organs  of  the  body.  In  their  hands  are 
truly  the  keys  of  prolonged  human  life,  increased  power 
and  enlarged  usefulness. 

During  the  new  reconstruction  of  thought,  based  upon 
observation,  many  antiquated  notions,  by  a  perversion  of  lan- 
guage called  veneraMe^  have  been  rudely  assailed.  Meta- 
physical terms  eluding  definition  or  relating  to  subjects  not 
capable  of  thought,  have  been  replaced  by  words  of  clear 
meaning.  The  mists  of  superstition  are  being  dispersed. 
The  necromancer  {vulgo  spiritualist)  instead  of  being  turned 
over  to  legal  or  ecclesiastical  tribunals  for  torture,  is  viewed 
either  as  a  juggler  practicing  his  trade  for  fraudulent  pur- 
poses, or  as  a  fatuous  hysterical  individual  sadly  needing 
the  care  of  his  family  physician.  Persecution  is  obsolete ; 
with  liberty  of  thought  has  begun  a  tolerance  of  opinion 
and  a  charity  towards  action,  unknown  in  previous  ages, 
from  which  may  be  expected  the  happiest  results  in  the 
future. 

While  such  has  been  the  influence  of  science  upon  re- 
ligious teaching  and  moral  instruction,  there  is  one  matter 
which  it  is  my  duty  to  mention  with  regret,  though  this  is 
not  the  place  nor  the  time  to  exploit  it  fully.     It  is  the 


Btittus  of  scientific  men  in  courts  of  justice.  Aa  stiidenla 
abovG  all  otIiorH  aiiigle-minded  in  the  pursuit  of  truth,  a 
trained  obaervera,  as  careful  ami  conscientious  Jnstructon, 
they  are  entitled  to  be  invited  into  court  as  the  advisers  iind 
enlightenerd  of  the  judge  in  regard  to  facta  which  hi;  has 
neither  the  time  nor  the  opportunity  to  ascertain  for  Iiim- 
Belf,  and  not  to  be  summoned  as  the  witnesses  of  the  advo. 
I  Bay  it  with  sorrow,  but  I  tiiink  I  can  aay  it  with 
trnth,  that  npon  no  class  of  minds  has  the  progress  of  con- 
teutpomtieoaa  Bsienoehad  bo  little  ioflaeiuie  as  apoaitbft 
legal ;  ftnd  oo  kiod  of  bnmneH  has  been  so  slightly  iaodifleA 
by  its  influeooe  as  legal  prooedDras.  ■  > 

The  other  infiaeoces  of  ecieDce  apon  society  are  pertiiq»' 
more  genwally  8[^reciated,  thoagfa  hardly  widi  stoietAd.-- 
hereoce  to  the  great  lawof  aeqaenoe,  or  cause 'ftodeSbet,- 
which  dominates  everything  within  human  cognizance.  A 
mere  mention  of  them  niuet  suffice,  lest  I  trespass  unduly 
on  the  courtesy  to  which  I  owe  the  present  opportunity  of 
addressitig  you. 

Next  in  order  to  the  spiritual  advancement  which  I  have 
mentioned,  are  the  habits  of  discipline  and  self-control 
which  are  essential  to  ahy  serious  study  of  science.  As 
an  educator,  scientific  training  mnst  be  rated  as  coordinate 
with  mechanical  skill.  For,  whereas,  a  person  trained  as 
an  artisan  has  always  the  power  of  earning  a  living,  one 
versed  in  accurate  observation^  and  reflection  has  greater 
power  of  resisting  the  disturbing  influences  of  evil  than  he 
would  otherwise  r)038ess. 

Thiixlly,  and  lastly,  by  the  labors  of  the  investigator,  the 
inventor  is  enabled  to  devise  and  perfect  his  application  of 
science  to  the  ordinary  wants  of  the  community;  a  tbiug 
which  the  man  of  science  has  rarely  any  opportUDitjM)f 


iloing.  For,  if  is  quite  evident.,  that  tho  rivalry  for  priority, 
tlie  embiin-assroeiite  of  legal  iirocecilings,  and  the  ex[X!niii- 
lure  of  time,  and  the  distraction  of  tliought  necessary  to 
make  any  invention,  however  meritorious,  a  commercial 
Bneccas,  are  absolutely  fatjil  to  the  aecuracy  and  serenity 
which  are  essential  to  investigation.  But  the  siiggestioiis 
by  the  student  of  future  applications  of  scientific  principles, 
are  not  seldom  the  gems  of  thought,  in  which  are  latent 
the  immense  fortunes  and  interpsts  created  by  the  inventor. 

It  may  be  truly  said  of  the  pliiloeopher,  that  as  soon  as 
the  pecuniary  or  i>ersonal  value  of  his  science  beconieB 
prominent  in  hia  mind,  hJa  spiritual  force  ts  weakened,  lie 
is  properly  a  coadjutor,  and  not  a  rival,  to  all  who  are  en- 
gaged in  the  good  work.  It  is  his  duty  to  assist,  not  to  sup- 
plant. To  strive  for  the  best  that  is  attainable,  with  grati- 
tude bat  without  desire  for  approbntiou,  and  also  without 
fear  of  censure,  must  be  the  life-law  of  the  man  of  science, 
08  it  must  also  he  for  the  artist  and  for  the  religious  teacher. 

If  time  permitted,  I  would  be  gla<l  to  mention  to  you 
what  I  conceive  to  be  the  projier  functions  of  scientific  Socie- 
ties, and  the  claims  they  have  ujion  popular  sympathy  and 
Resistance.  They  are  in  a  strict  sense  neither  oral  teachers  nor 
custodians ;  but  to  use  the  phraseology  of  Smithson,  so  hap- 
pily interpreted  and  applied  by  our  venerable  (in  its  true 
sense)  associate.  Prof.  Henry,  "institutions  for  the  increase 
and  diffusion  of  knowledge  among  men." 

I  couM  show,  by  many  examples,  how,  by  departing  from 
thb  simple  path  of  duty,  the  resources  of  Societies  have 
been  crippled,  and  their  usefulness  paralyzed  by  indulging  in 
the  fascinating  luxuries  of  large  ujuseums,  and  ornate  archi- 
tecture. The  former  should  be  under  the  protection  of 
Governmental  assistance,  or  in  the  care  of  largely  endowed 
rnoc.  AUEit,  PHiLOB,  aoc.  xvin.  100.  8v.    pHiNTKn  may  2n,  IN8U, 


iD»titutioiis  nf  learning.  Voluntary  eontributiooB  and  un- 
paid labor  cao  never  support  a  museum  which  ia  rapidly 
growing;  nor  do  such  collections  fulfill  their  functions  ex- 
(lopt  as  appendages  of  Univei-sities.  They  soon  degenerate 
into  imperfecUy  etassilied  storehouses  of  curiosities,  ooca- 
aioimlly  visited  by  students  desiring  to  verify  types  which 
have  been  imperfectly  described.  Though  an  investigator 
[  can  be  assisted,  I  have  rarely  known  one  made  by  the  in- 
fluence of  a  large  museum.  The  material  is  tt>o  vast  for  th^ 
I    use  of  a  beginner. 

'  Tlie  true  life  of  scientific  Societies  resides  in  the  zeal  o£^ 
tlie  members,  the  completeness  of  the  library,  and  the  tiicili— 
ties  afforded  for  publication.  The  objects  for  study  lie  every — 
where  around  us  and  in  us ;  nnd,  as  Prof.  Agassis  told  me^ 
I  many  years  ago,  the  most  familiar  objects,  and  those  rooet^ 
frequently  scrutinized,  will  give  the  most  important  results— 

If  I  have  correctly  exposed  to  you  some  of  the  influeDce^V' 
which  science  can  exert  upon  daily  life,  it  is  just  to  infer"" 
that  upon  the  results  of  the  labors  of  investigators  (the  accu — 
rate  observers,  and  the  correct  interpreters  of  the  phenomeni^  -  ■ 
of  the  Kosmos),  future  generations  will  rely  for: 

Ist.  The  emancipation  of  religious  teaching  from  the  shack 

les  of  traditional  superstition  ;  the  promulgation  of  reason — 
able  dogma,  and  firmer  adherence  to  correctly  defined  morals — 

2d.  The  reform  of  the  practice  of  the  law  in  strictei — 
accordance  with  the  principlesof  substantial  justice. 

3d.  The  rational  dii'ections  of  primary  education,  so  as  tt^^^ 
cultivate  tlie  observation  and  the  judgment  of  the  popila. 

4th.  The  increase  of  comfort,  the  suppressiou  of  disease  -^=9 

and  the  prolongation  of  life,  by  the  natural  outflow  of  com^ 

mercial  applications  of  scientific  truths  now,  or  in  fator^--^ 
within  the  reach  of  man. 
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'  5th.  Tlie  reformation  of  many  departments  of  general 
and  local  governments,  by  the  appointment  to  offices,  re- 
quiring scientific  knowledge,  of  men  qualified  to  perform  the 
duties ;  and  in  truth,  by  a  cheerful  recognition  of  the  fact, 
that  men  of  science  are  not  inferior  to  ordinary  men,  either 
in  capacity  or  integrity  in  the  transaction  of  business.  It 
has  become  too  much  the  habit  of  unthinking  persons  to 
confuse  the  earnest  student  of  progressive  science,  the  man  of 
practical  thought,  who  often  makes  a  life-long  sacrifice  of 
**such  things  as  men  possess,"*  with  the  inventor;  who  with 
eye  to  prospective  profit  is  sometimes  led  into  visionary 
schemes,  based  upon  imperfect  information,  or  into  attempts 
to  prematurely  introduce  contrivances,  well  devised  perhaps 
in  principle,  but  not  needed  for  the  present  desires  of  the 
community. 

And  it  is  my  firm  conviction,  under  the  Providence, 
which  presides  over,  and  directs  the  system  of  Evolution, 
that  none  of  these  reliances  of  humanity  will  be  vain. 


9.  Daily  and  Periodical  Literature^ 


Mr.  W.  V.  McKean,  Philadelphia. 

To  aim  at  learning  without  hooks,  is  with  Danaides  to  draw  water  in  a  sieve." 

— iV.  fr////V7Wj  (1639). 


If 


Mr.  McKean,  after  a  few  playful  observations  expressing 
his  astonishment  at  finding  himself  set  down  for  a  speech 
in  the  pretty  little  book  containing  the  menu  and  the  pro- 
gramme, when  he  had  decidedly  asked  to  be  excused  from 
speaking  upon  the  valid  ground  that  he,  being  among  the 
youngest  of  the  American  Philosophers  present,  preferred  to 

•  MQller,  Racrecl  Books  of  the  East,  1, 78. 


liafw  to  tte  S^ges  nf  tttlft  Sooiely,  ttid',  itfMF  nferrinj^  W  HU 
subject  ftisigned  htm  as  being  fitr  Ccki  h#g«'fbr^HM'tiJW> 
riitnote  rale  eagaciottBly  adopted  by  the  GoHiblffto^'dbofl^ 
tied  aefollbi^;  '  '        >   '•.■'^.^ 

I  Mr.  Presidest  and  Gentlemen  : — With  your  permission, 
I  I  will  change  tliG  Biiliject.  "When  I  found  that  I  wasac- 
l  lually  booked  to  speak,  I  gave  vcrj  close  attention  to  wlint 
■  'Was  being  oaiil,  in  the  expectation  that  soino  one  of  tlie 
speakers,  by  a  cbance  word,  would  furnish  rae  with  a  thcuic. 
Preaident  Oilman  supplied  the  topic  iii  his  mention  of  the 
name  of  Benjamin  Thompson,  more  widely  known  as  Count 
Ruraford,  the  American  fDUndor  of  the  Roynl  Institution  of 
England.  A  Rreat  deal  has  come  to  the  world  from  that 
institution,  though  Count  Ruraford  had  not  much  money 
of  his  own  to  eonduet  it  with,  and  did  not  succeed  in  ob- 
taining much  from  others,  but  it  is  worth  while  to  consider 
what  the  world  has  gained  by  the  simple  endowment  of  a 
chair  for  original  research  in  that  institution  aa  compared 
with  the  outcome  from  institutions  with  princely  endow- 
ments in  this  and  other  countries,  where  the  money  has 
been  largely  expended  in  Btately  architectural  atmctureB. 
Let  me  illustrate.  It  happened  once  to  me  to  make  a  visit 
to  a  neighboring  eity  (I  won't  say  what  city)  with  a  very 
dear  friend  of  mine,  who  had  endowed  a  university.  Not 
far  from  oar  hotel  on  that  occasion,  was  an  institution  that 
had  also  been  endowed  very  largely  by  an  eminent  Ameri- 
can. If  I  mistake  not  the  amount  of  money  that  was  put 
into  the  building  and  its  equipment  was  about  half  a  million 
of  dollars.  I  went  into  it  with  the  son  of  the  gentleman 
whom  I  epeak  of,  and  found  there  a  library,  rather  choice, 
but  not  very  large.  But  in  looking  around  its  shelves  I 
saw  but  few  books  that  were  not  upon  the  shelves  of  other 
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libraries  in  the  same  city.  There  were  five  j^ersops  in  the 
library  at  the  time  looking  at  the  books.  We  passed  oat  of 
that  and  went  into  the  basement,  and  there  we  found  an 
orchestra  playing  some  very  fine  scientific  music,  and  in 
front  was  an  audience  hardly  more  numerous  than  the 
orchestra  itself.  There  were  perhaps  forty  persons  there, 
Dunnly  ladies,  and  from  their  ap(>earance  belonging  to 
wealthy  families  living  in  the  neighborhood  of  that  build- 
ing, every  one  of  whom  could  have  paid  for  that  sort  of 
luxury.  There  was  the  result  of  an  endowment  of  half  a 
million  of  dollars !  A  stately  and  expensive  building — a 
library  that  was  not  better  than  other  libraries  in  that  town, 
and  an  orchestra  playing  scientific  music  to  people  every 
one  of  whom  could  pay  for  it  themselves  and  for  their 
families!  Certainly  that  was  a  very  meagre  result  for  that 
much  money. 

Well,  gentlemen,  similar  results  may  be  seen  in  other 
parts  of  this  country.  There  are  a  great  many  magnificent 
structures  put  up  from  these  grand  endowments.  The  first 
thing  the  trustees  appear  to  have  in  their  minds  is  to  em- 
ploy an  architect  to  put  up  a  monumental  structure  which 
drains  the  fund  nearly  to  the  bottom,  and  after  that  comes 
what?  Poverty.  Poverty  in  the  administration,  nil  as  to 
the  results  in  the  way  of  promoting  and  diffusing  useful 
knowledge  among  men.  I  won't  go  over  them,  you  know 
where  these  buildings  are  and  what  the  results  are. 

Let  me  now  return  to  President  Oilman's  mention  of 
Benjamin  Thompson  (Count  Rumford),  a  Massachusetts  man, 
who  left  this  country  about  the  beginning  of  the  Revolution 
becauie  his  neighbors  disputed  his  loyalty.  He  was  a  man  of 
the  Franklin  type — an  inquiring  man,  an  investigating  man. 
Nothing  passed  before  him  that  he  did  not  want  to  know 
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something  more  about  it.     Even  a  wheelbarrow  was  not  be- 
neath his  notice.     He  would  intivestigate  a  lamp,  or  a  stove, 
or  a    kitchen,  or  a  smoky   chimney,   or  the   phenomena 
of  heat,  or  light,  just  as  Franklin  did.     Through  his  eftbrta, 
with  some  of  his  money  and  what  he  could  induce  a  few 
others  to  contribute,  the  Royal  Institution  of  Loudon  was 
founded,  and  he  left  at  his  death  some  money  for  medals  as 
prizes  for  original  research.     I  hardly  agree  with  President 
Gilman  that  the  best  result  of  Benjamin  Thompson's  gifts 
and  legacies  came  out  of   the  Harvard  medal  and  other 
prizes.     In  my  judgment  the  best  results  that  came  out  of 
Rumford's  work  was  the  Royal  Institution.     It  was  not 
provided  with  a  grand  architectural  home  at  the  expense  of 
the  foundation  fund.     I  do  not  know  what  kind  of  housing 
it  has  now,  but  for  a  long  period  of  its  career  it  had  a  very 
plain  habitiition,  and  yet  from  that  small  amount  of  money 
i^iven,  or  i)r()ciired  to  he  given,  by  Count  Runitbnl  to  that 
institution,  we  have  Sir   William  Young,  Sir  llunjphrey 
Davy,  Michael  Faraday  and  John  Tyndall,  and  all  the  pro- 
gre.'^s  ill  useful  knowledge  they  have  given  to  the  world.  No 
money  was  wasted  there  u[)on  a  structure.     lie  simply,  with 
the  aid  that  came  to  him  and  to  his  idea,  i)rovided  and  en- 
dowed a  chair  in  which  a  man  of  philosophic  mind,  a  man 
with  a  turn  tor  scientific  investigation  could  i^ive  his  whole 
time  to  original  research,  the  sort  of  investigation  that  has 
moved  the  world  along.     It  was  not  required  that  the  man 
who  occupied  that  chair  should  be  ()ccu[>iod  all  night  long 
as  a  teacher,  in  getting  up  his  lectures  for  his  class  ;  it  was 
not  required  that  the  occujumt  of  that  chair  should  be  sul)- 
jected  to  the  drudgery  of  life — to  earn  money  by  which  his 
family  was  to  be  su[)|u)rtcd.      r>ut  thcu'e  was  an  endowment, 
a  small  endowment,  which  gave  to  its  occupant  a  sufficient 


sum  of  money  to  carry  hira  along,  and  he  was  not  required 
to  do  a  thincr  except  to  carry  on  investigations  in  the  lino 
of  original  research ;  and  the  outcome  to  the  world  are  the 
four  magnificent  characters  named  a  little  while  ago,  with 
their  grand  results  in  chemistry,  electricity,  physics,  and 
natural  sciences  generally. 

That  is  an  example  for  us  in  these  days  in  this  country. 
Tliere  has  been  in  this  room  to-night  a  man  who  ought  to 
have  been  the  Pasteur  of  the  United  States  if  he  had  been 
] provided  for,  as  those  men  were  in  the  Royal  Institution, 
and  it  would  have  taken  but  little  money  to  do  it.  There 
has  been  a  man  here  to-night  if  he  had  been  taken  care  of  in 
the  same  way,  and  if  he  did  not  have  to  go  through  the 
daily  drudgery  to  earn  money  to  take  care  of  his  household, 
would  have  been,  and  has  the  ability  to  be  the  Faraday  of 
the  United  States.  We  do  not  provide  as  many  of  that 
kind  of  men  for  the  world  as  we  ought  to  do  in  this  country. 
I  am  not  unmindful  that  we  have  students  in  this  country 
who  are  very  distinguished;  I  am  not  unmindful  oi  the  Le 
Contes,  Leidys,  Copes,  Marshes,  Newcombs,  Drapers,  Mitch- 
ells, Butherfords,  and  others,  but  we  do  not  give  to  the 
world  as  many  as  we  ought,  and  we  do  not  do  justice  to  the 
men  whose  names  ought  to  stand  in  emulation  with  those  of 
men  in  other  countries  like  Huxley,  Pasteur,  Ilelmholtz  and 
Tyndall  in  this  day  in  England  and  on  the  continent  of  Eu- 
rope. It  would  not  take  much  money  to  do  all  this,  very  little 
money  indeed.  The  example  set  by  Benjamin  Count  Rum- 
fnrd  is  an  example  to  be  commended  and  remembered,  that 
ought  to  be  made  known  far  and  wide  as  far  as  the  influence 
of  the  members  of  the  American  Philosophical  Society  can 
reach.  Endowed  chairs  for  original  research  in  which  to 
place  our  able  men,  are  the  equipment  for  oar  i 


M  atidiiwetl  tbiit  the  oecuiaiUs  ahall  bo  relievud  frani  tho 
dpiidgory  of  leacliing  mid  the  necenflUy  for  this  day'n  work 
to  pay  for  the  next  dny'u  living.  We  have  able  men  who  need 
tio  uioi-e  than  this  to  pUiee  them  as  peorit  iu  the  promotion  ot 
useful  knowledge  with  the  best  in  the  world.  Tbia  jilaii, 
geiitlomen,  is,  in  my  estimatiou,  worth  moro  to  the  country 
Mild  tho  world  than  ivll  the  inonunieiital  bnildiiigs  for  uiii- 
veruity  mid  uo!le;;e  purposes  in  all  our  land,  lunl  it  costs  but 
a  tithe  of  the  money.  President  Gihiian  can  get  an  go<Hi 
and  benefieiul  work  out  of  the  old  waivhouses — th«  old 
Ituildinga  and  back  kitchens — in  wliieb  the  Johns  Hopkins 
tTiiivereity  ia  now  boused,  as  he  oould  if  it  woi-u  hoH.*ed  in 
the  Cjipitol  at  Washington.  The  one  building  and  equip 
Ijicnt.  to  which  I  have  already  referred  cost  ae  much  as  it 
I  would  to  endow  ten  chairs,  and  ita  outcome  is  not,  or  iint 
long  a^o  was  not,  equal  to  a  tenth  part  of  what  cjime  froni 
the  chair  Michael  Faraday  occupied, 
I  thank  you,  gentlemen,  for  your  attention. 


10.  The  Spint  of  a  Philosophical  Society, 

Prof.  J.  P.  Lesley,  Philadelphia. 

"  Science  moves,  but  slowly  slowly,  creeping  on.  " — Tfiinysen. 

Professor  Lesley,  in  response,  said: 

The  serious  and  the  gay  things  of  our  existenco  are  so 
blended  in  our  exjierience  as  individuals,  that  a  very  slight 
Kpulogy  will  be  demanded  of  me,  if,  on  this  joyous  occasion, 
I  venture  to  suggest  a  few  grave  topics  of  reflection. 

We  meet  as  members  of  a  Society  which  l>oast8  of  vener- 
able aiititjuity— after  an  American  fashion — or  rather  <hi  an 
American  scale :  a  boast  yhich  would  certainly  be  ridica> 
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loQs  wore  it  made  in  the  city  of  the  Pharaohs,  or  t)ie  city 
of  the  Cfesars,  or  at  Aix  la  Chapelle,  or  almost  anywhere  ex- 
cept in  the  city  of  William  Peun. 

Let  us  suppose,  however,  that  we  were  (as  a  Society,  £ 
mean)  one  thousand  years  old  instead  of  one  hundred.  What 
real  difference  would  it  make  ?  We  should  be  invested  per- 
haps with  more  vanity,  but  with  not  a  whit  more  faculty : 
nor  be  a  whit  less  responsible  to  our  own  exertions  for  prac 
tically  translating  pride  into  power. 

I  take  it  that  perhaps  the  crowning  l>eauty  of  human  history 
lies  in  the  essential  identity  of  mankind  of  all  ages.  So  far  as 
thought  is  concerned  there  is  nothing  new  and  nothing  old. 
The  ancients  proposed  the  same  problems  to  themselves  that 
we  do  ;  wondered  at  Nature  as  heartily  and  helplessly  as  we 
do ;  questioned  the  gods  in  precisely  the  same  spirit  (though 
by  means  of  different  apparatus)  in  which  we  question  the 
forces ;  found  the  same  excitement  in  the  struggle  for  exist- 
ence, and  the  same  repose  in  old  age.  Temperance,  justice 
and  family  love  were  then  as  now  the  acknowledged  palladia 
of  society  ;  while  the  older  sages  stood  upon  the  same  plat- 
form of  philosophical  indifference  to  circumstances,  and  con- 
fidence in  the  resources  of  a  free  will  for  all  purposes  of 
offence  and  defence  against  evil,  from  which  the  philosophi- 
cal minds  of  our  nineteenth  century  now  preach  tolerance 
for  opposition  and  trust  in  the  order  of  events. 

Neither  is  the  difference  greater  between  climes  and  races 
than  it  is  between  generations  and  ages.  There  have  been 
Turanian  as  well  as  Aryan  philosophers;  and  their  scriptures 
arc  so  like  in  spirit  that  they  might  have  been  written  in 
the  same  alphabet. 

On  the  other  hand  :  while  God  has  made  thus  of  one 
blood  all  the  dwellers  upon  earth,  4he  diversities  of  individual 
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cliaractor  biiflle  our  coniiiroiieiisiou.     In  one  iiml   tbo  auiue 
family   the   physiologist   and    psychologist  may    find — not 
iiieruly  representatives — but  exaggerations  of  the  djfl'ereiifc 
human  races :  in  feature,  tendency  of  afloctionR,  modes  ofcr" 
thought,  and  lines  of  practical  pni-auit.  ■• 

A  philosophical  society  like  ours,  datintj  far  back — repre- 
senting in  fact  the  traditions  of  the  middle  nges,  aii<l  thf^-' 
ages  beyond   them — com]iosed  at  tirat  of  cmigiiinls  or  lh<y 
sons  of  (  migrants  from  every  ntition  in  ChriMendom  beyoni 
the  seas — estnhliahed  on  no  narrow  or  special  basjie,  but  con— 
Bccrated  to  the  difiiision  of  useful  knowledge  as  a  whole  ancL 
in  nil  its  forms — absorbing  into  itself  all  coming  tendencies^ 
informations,  systematic  developments  of  the  ideal  and  o£^ 
the  practical,  like  a  fertile  tarni  sown  every  new  year  will* 
fresh  Beed  and  every  year  yielding  a  new,  fresh  harvest — 
surely  such   a  Society   is  one  of  thow  fttir  plienonienn   of 
Nature  over  which   the  poet  may   sing  his  most   exalted 
strain,  while  the  philosopher  invents  for  it  his  freest  aud 
finest  hofies. 

We  celebrate,  then,  the  birthday  of  a  living  being,  to 
which  a  hundred  years  is  but  as  one  year,  and  which  in  ono 
year  may  live  an  hundred. 

We  celebrate  the  creation  of  one  of  those  immortal  things 
of  this  world  which  liave  beginning,  but  which  need  not 
have  an  end.  Political  dynasties,  like  families,  expire  ;  but 
scientific  societies  should  be  ignorant  of  the  possibility  of 
death.  Like  ecclesiastical  organizations,  they  recruit  their 
wasting  tissues  by  a  perpetual  renovitiation ;  but,  atilike 
ecclesiastical  organizations,  they  run  no  rink  of  becoming 
fixed  and  bard;  tlieir  tenets  can  never  become  ettete,  fiir 
the  basis  of  their  life  is  the  old  ever  being  made  over  new — 
truth  out  of  truth,  a  thousand  times  reverificd,  improved, 
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Bolf-ilIastmtc(l  and  sclf-liiiiiinous.  Growing  with  the  growth 
*^f  tlie  world,  and  of  man,  and  of  knowlc<lge,  the  frealicst 
liloocl  of  each  succeasive  gencmtion  courses  through  tlieir 
^'eins.  For  them  the  i»ast  is  rectified  in  the  alembic  of  the  "^ 
3»re8ciit.  Like  the  mountiiins  they  grow  gray  without  grow- 
ing old.  Like  the  immortal  gods,  they  are  not  subject  to 
^he  decay  of  memory  ;  nor  can  their  wejilth  become  the 
j)rey  of  robbers. 

We  celebrate  tonight  the  proofs  of  the  immortal  youth 
of  our  Society. 

Nevertheless,  the  despotic  law  to  which  all  living  beings 
sire  subjected  is  the  same  for  them  all :  they  must  eat ;  and 
their  food  must  l>e  wholesome. 

This  is  the  tojjic  of  reflection  which  I  wish  most  to  in- 
trude into  the  menu  of  this  festival. 

Who  is  to  feed  our  Society?  or,  rather,  with  what  food  is 
it  l)Ound,  by  the  laws  of  life,  to  feed  itself?  For,  all  nature 
shows  us  that  only  invalids  are  fed  by  other  hands  than 
their  own.  Let  us  feed  oureelves.  I  ap[xjal  to  every  mem- 
l)er  of  the  Society  to  judge  between  him  and  it,  whether  he 
has  felt  this  necessity.  I  ask  you  to  consider — to  frame  in 
a  picture — what  our  stated  meetings  woul<l  be  like  were  we 
to  come  to  them  as  people  come  to  a  picnic  party,  each  one 
with  a  hamper  of  savoury  viands  to  swell  the  common  feast. 
I  see  around  this  table  lawyers,  di)Ctors,  clergymen,  natural- 
ists, mathematicians,  poets,  artists,  merchants,  mechanicians, 
politicians  and  philanthropists  (which  are,  of  course,  one  and 
the  same) — every  one  of  whom  has  been  taught  fine  things 
of  (and  by)  his  self-elected  art  or  profession.  One  hundix>d  and 
fifty  such  members  reside  within  walking  or  riding  distance 
of  the  Hall.  Only  thirty  meetings  are  held  in  the  year.  It*, 
then,  each   member  of  the  Society    would — luily  once   in 
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liv«  youre — flkiiii  tlio  tliickest  of  tlie  ci\»iLni  from  liU  milk 
j>ans,  and  iimke  a  ImUI  (or  n  sliy)  preaeiit  of  it  to  the  Sociery, 
it.  is  r|iiit«  evident  that  every  year  of  its  cxistetice  woultl  Ik 
a  twelve  iiiontlis'  feativul. 

Gentleraoii,  the  Ilal!  of  the  Philoaophicut  Society  U  w 
club-hotiae.  It  is  a  rendezvous  for  thiukere.  Its  Society  ^* 
u  repuljlic  of  men  who  have  inherited  knowledge — vvW 
have  themselves  inuntifitetuied  and  s»old  knowledge — %»^"" 
lire  more  or  less  disciplined  to  tell  what  they  know — wl**^*** 
funurion  it  is  to  ditl'use  true  information — whose  very  nat  *•* 
it  ia  to  be  hungry  for  truth,  jealous  for  the  truth,  thankful  f"' 
the  truth,  jiroud  of  the  truth,  believing  and  trusting  in  tr^^t^ 
us  the  alpha  and  omega  of  tlie  iiriiicipleB  of  things  aniia  -^t* 
und  inanimate,  and  apt  in  tlio  ubj  of  all  the  truth  they  «=3U 
get  for  the  conduct  of  life.  i 

Let  nie  say  a  wonl  of  the  spirit  which  should  charncter"'  '*** 
a  Philosophical  Society  like  ours. 

When  I  hegan  to  attend  its  meetings  many  years  i^^ ■*■ 

was  an  ardent  young  man  then — the  tirat  thing  that  &tr\M  ■*^"^ 
me  was  the  coldneea  of  the  mom.    I  do  not  ineaa  to  couo^^**^ 
the  fuct  that  there  was  a  bright  anthracite  tire  iu  the  gr^^*-^ 
on   winter  nights.     But  when  anything  too  earnest  oC 
little  cnthusiaftic  was  said,  tliere  was  not  onty  no  appiau^^=^ 
but  commonly  no  response.     Chilling  silence  like  a  fog  fS* 
upon  orator  and  audience.     Among  the  elderd  I  could  notv- 
a   great   regard    for    forms   and    precedents.     Certainly 
younger  man  was  always  respectfully  listened  to,  but  eon^^ 
how  or  other  he  seemed  to  have  no  heart  to  speak  again. 

The  meetings,  too,  were  often  as  short  as  they  were  formes^* 
aTi  adjournment  was  moved  us  soon  as  might  be  after  the  mi    '^ 
utes,  obituary  notices  and  nominations  had  been  attended  C^-*  ^' 
Then  a  few  old  cronies  would  gather  around  the  nreplocT^' 


nti(t  the  riml  meeting  wonM  appftrcnHy  begin.  There  was 
little  or  nothing  strictly  ■philosophical  to  slay  tor;  but  racy 
anecdotes  and  sometimea  vory  clever  jokes  would  go  round 
the  semi-circle ;  and  ii  good  many  of  them  made  my  young 
nnhaidenod  cheeks  bnni. 

Iff  it  possible,  thought  I,  that  men  the  report  of  whose 
wisdom  and  learning  is  in  every  mouth — for  whom  a'l  the 
seed  of  past  ages  has  been  sown — to  whose  eyes  the  mys- 
teries of  the  universe  have  been  in  part  unveiled — for  whom 
the  awful  future  waita — can  turn  so  noble  an  institution 
as  this  into  a  jest?  Can  those  portraits  on  the  wall  fail  to 
restrain  levity  and  arouse  enthusiasm?  Is  such  air  as  this 
to  be  spoiled  with  the  odor  of  earthiness  ?  I  underatootl  it 
better  after  hearing  the  sad  story  of  the  Chinese  Museum 
speculation,  which  had  swept  off  like  a  flood  all  the  savings 
of  the  Society  and  left  iti  Library  and  Cabinet  in  the 
sheritt":*  hanih.  I  cannot  lielp  wisliing  the  whole  of  this 
story  wore  written  and  published  for  the  warning  of  the 
members  in  future  years,  a  perpetual  protest  against  all 
attempts  or  suggestions  to  alter  the  thrifty  policy  of  the 
Society,  and  a  cogent  argument  against  the  founding  of  a 
museum  or  the  ei-oction  of  a  pretentious  editice. 

But  my  a!lotte<I  time  is  out.  I  have  missed  tlie  track 
of  my  remarks.  All  that  has  passerl  away.  Our  meetings 
now  are  as  full  of  life  as  they  seem  to  have  been  in  the  days 
of  Franklin,  Rittenhouso,  IIo])kinson,  Hutchinson,  Samuel 
Vaughn,  Ewing,  Rush,  and  Timothy  Mutlack,  a  hundred 
years  ago.  And  the  life  of  our  meetings  is  genial  as  well 
ns  dignitied.  Every  wholesome  and  thoughtful  nttemnoe 
IB  openly  welcomed.  Perfect  e(|uality,  cordial  friendship 
(tnd  honest  science  seem  to  make  our  evenings  what  they 
dhould  be.     Yet  I  somotimew  wonder  whether  the  traditions 
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of  livo  and  twenty  years  ago  do  not  yet  Htiger  about  as  and 
prL'veiit  our  fellow-membere  from  waking  np  to  the  knowl- 
edge and  npproointion  of  the  case  as  it  now  stands.  Surely 
more  of  them  would  then  attend  the  mc-utings,  bringing 
their  bast  thinkings  with  theiu.  Is  it  an  idle  fancy  thjit 
every  one  of  our  meetings  might  be  made  a  good  deal  like 
this  one  ? 

The  spirit  of  a  Philosophical  '  ciety  should,  as  it  seems 
to  me,  have  two  elements  of  character.  It  should  be  gener- 
ouely  catholic;  and  it  should  he  both  critical  and  exclusive 
in  regard  to  bot,h  persons  and  pa]»ers. 

These  are,  in   fiwt,  t  /o  ni   la  of  human   excellence, 

both  in  thought  and  fe  '        iirst  bestows  liberty ;  the 

second  guarantees  honor  a;        jcu    ty. 

I  cannot  end  without  noticing  a  strange  prohibition  in 
the  usage,  if  not  in  the  laws,  of  our  Society,  which  forbids 
the  discussion  of  questions  of  religion  and  questions  of 
politics.  In  papt  times  this  may  have  been  an  excellent 
safeguard  against  dissension  and  perhaps  dissolution.  But 
it  scema  an  odd  attitude  for  a  Philosophical  Society  to 
maintain  now-a-days. 

Can  there  be  a  philosophy  whicli  does  not  concern  itself 
with  religion  and  {lolitics?  Yes:  a  philosophy  resolute  in 
shutting  its  eyes  to  all  of  the  universe  which  does  not  con- 
sist of  brute  matter.  Good  tbeu  !  let  us  resolve  our  Society 
into  an  association  of  physicists  and  naturalists. 

For  my  part,  as  I  believe  in  God  as  much  as  I  believe  in 
man,  and  in  a  commonwealth  as  much  as  in  a  geological  for- 
mation, my  idea  of  a  Philosophical  Society  is,  that  its  mem- 
bers should  busy  their  brains  about  all  truth,  temporal  and 
eternal,  material  and  spiritual,  formal  and  essential ;  inter* 
rogating  the  past,  the  present  and  the  future ;  ia  a  spirit 
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neither  weakly  catholic  and  generous,  nor  harshly  critical 
and  exclusive. 

I  beg  leave  therefore  to  offer  this  toast:  May  the  spirit 
of  the  American  Philosophical  Society  ever  be  reverent  to- 
ward God,  generous  for  opinions,  critical  of  facts,  and  benev- 
olent towards  mankind. 

At  the  conclusion  of  Prof.  Lesley's  address,  Mr. 
Fraley  arose  and  said : 

The  hour  of  adjournment  has  now  arrived.  I  congratu- 
late you  upon  the  success  of  this  celebration,  and  I  hope  that 
when  those  who  are  to  come  after  us  celebrate  1943  and 
1980,  they  will  have  as  good  a  dinner  as  we  have  had,  and, 
excepting  what  I  have  said  myself,  as  good  speeches  as  those 
to  which  we  have  listened. 

Adjourned. 
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